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Introduction
This article aims to clarify the historical process of the development of low-cost flush toilets in contemporary 
India, as a part of the project for the “liberation of the Untouchables.” This article focuses on the movements led 
by M. K. Gandhi and his followers or co-workers, hereafter referred to as Gandhians, from both socio-cultural and 
technological aspects. In India, various attempts, such as the reservation policy (affirmative action), vocational 
trainings, and other social reform movements were implemented to eliminate the social discrimination against 
Dalits (Untouchables); and to improve their standard of living over the past two centuries. The past decades have 
witnessed the rapid modernization and urbanization throughout India. This brought in the forefront the issue 
of India’s lack of sanitation and much needed attention, particularly from policy makers, administrators, non-
government organization (NGO) workers, and middle-class citizens. One of the most important attempts to cope 
with the lack of sanitation facilities occurred in the early 2010 decade. Initiated under the Modi-led government1), 
the Clean India Mission (Swachh Bharat Abhiyan in Hindi) strived to develop low-cost flush toilets in households 
and to eradicate open public defecation as well as the use of dry latrines in rural and urban areas2). These attempts 
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1)   Narendra Modi is the 14th Prime Minister of India from 2014. He was formerly a Chief Minister of Gujarat, in Western India.
2)    The coordination of Swachh Bharat Mission is divided into urban and rural units. The former was implemented by Ministry 
of Drinking Water and Sanitation. The latter was by the Ministry of Housing and Urban Affairs. The objectives of the 
urban campaign clearly paid special attention the “elimination of open defecation” and “eradication of manual scavenging” 
(Ministry of Housing and Urban Affairs 2017: 9). For the rural mission, aims are declared in a broader way, such as to 
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were also to help the “liberation of manual scavengers” who were thought to have engaged in disposing human 
waste in local communities.
Regarding the project for the “liberation of manual scavengers,” previous studies mainly focused on social 
movements led by people belonging to the upper and general caste, especially Gandhi and Gandhians. Some 
studies carefully examined and discussed the projects achievements and limitations of the Gandhians’ assumption 
that manual scavengers could be “liberated” through the installation of low-cost flush toilets as an alternative 
to the use of existing dry latrines (ex. Shinoda 2005; Chaplin 2011; Suzuki 2015). Others focused on attempts 
by governments, local municipalities and NGOs, and discussed the following two points: (1) how to effectively 
install the low-cost flush toilets developed by Gandhians and the government authorities at a national level to 
“liberate the scavengers,” and (2) how to provide those “liberated scavengers” with vocational training as an 
alternative occupational path for improving their socio-economic quality of life. 
Although more studies are being done to cope with how the scavengers and sweepers could be emancipated 
in both politico-economic and sociocultural levels, little explicit attention has been paid to how the low-cost 
flush toilets had historically been developed in a technological level. This article delves into the complicated 
correlation between the thinking and practice of Gandhi and Gandhians and the formation of the low-cost flush 
toilet technology in India. This article will describe the process of how an ideology on sanitation was ultimately 
embodied as a technology. It will also give special reference to Gandhi’s thinking on sanitation and manual 
scavengers and the history of the flush toilet movement in contemporary India. By articulating the above points, 
I will elucidate the following two points. Firstly, I will clarify the twists and turns the process had gone through, 
until it finally developed and produced the low-cost flush toilet. Secondly, I will carefully examine the differences 
between Gandhi’s original thinking and the devised flush toilet technologies by Gandhians. 
In the first section, I will succinctly give a synopsis of some important background of the public health and 
sanitation policy under the British colonial rule. In the second section, I will first elaborate on Gandhi’s thinking 
on sanitation and the “liberation of manual scavengers.” In the third and fourth sections, I will clarify the historical 
process of the technological development of low-cost flush toilets and its installation into local communities, by 
Gandhians in particular, and argue how it differed from Gandhi’s thinking itself. 
1. Sanitation Policy in British India
Between the 19th and the 20th centuries, colonial bureaucrats and administrators in British India were aware 
of the importance of implementing effective sanitation policies. It included providing proper toilet facilities and 
sewer systems, especially in urban areas. Some studies suggest that a pivotal reason behind this was to protect 
British troops from infectious diseases such as cholera, typhoid, smallpox, and plague. After the first cholera 
epidemic in the Europe in 18313), the concept and technology of “public health” for the prevention of infectious 
diseases gradually spread throughout European society. Together with these movements, in Colonial India, 
“public health measures…were the measures of environmental sanitation…to protect the health of both soldiers 
and administratively important civilians” (Guha 1993: 390). In the 1880s, a relationship between cholera and 
lack of a clean water supply and sewer facilities was demonstrated (Headrick 1988: 156). It became essential 
“accelerate sanitation coverage” in terms of practices, facilities, technologies and awareness (Ministry of Drinking Water 
and Sanitation 2014: 2).
3)    Europe and North America experienced a large outbreak of cholera in 1831-32, 1848-49, 1853-54, 1866, and 1873, which 
led them to the development of “scientific research and public health policy” (Headrick 1988: 155). 
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for the public to access fresh water and have appropriate sewer systems for both the removal and treatment of 
waste (Headrick 1988: 156). These ideas spread to the European settlements throughout the Empire as colonial 
officers scrambled to lower the mortality rate of European armies (Oldenburg 1984: 98-99). This is how the 
importance of sanitation for the prevention of infectious diseases was gradually recognized in the Colonies. 
In regards to the policies on sewers and waste, particularly in Delhi, the center of the British colonial rule in 
India, Prashad (2001) described it as such that approximately 40 percent of the public expenditure was allocated to 
the military sector in 1881-82, and any development schemes needed, as long as a commercial viability could be 
expected to proceed (Prashad 2001: 115-116). Since sanitation schemes were mostly regarded as not commercially 
profitable, the colonial government “attempted to find other and cheaper ways to make the city sanitary” instead 
of providing proper technology (Prashad 2001: 115). At the same time, despite such budget constraints, sanitation 
engineers planned and promoted large-scale facilities that could not be covered by the budget (Prashad 2001: 155). 
It is also reported that, the colonial state identified differences between them and the natives (Prashad 2001: 125). 
During the latter half of the 19th century and the early 20th century, “the British officials and troops” were largely 
“housed in separate locations commonly called cantonments” (Ross 1910: 285). Moreover, the drainage scheme 
also had “a significant discrimination” as separate drains were provided for the areas of the European-dominated 
population and the area resided mostly by the natives4) (Gupta 1998: 162).
In mid-19th century in colonial Bombay, there was a regulation that required “all privies should be situated in the 
rear of the houses” and “all solid fecal refuse” was to be “carried away in baskets by the sweepers or nightmen” 
(Conybeare 1855: 8, paras 37-38). In Calcutta, toilets “connected to sewers” were installed by the municipality 
“at mills and railway stations” as well as household toilets in some well-to-do families in the latter half of the 19th 
century (Headrick 1988: 158). In Old Delhi, as Prashad (2001) demonstrates, every morning sweepers cleaned 
the human waste of the residents from receptacles of pit latrines “near the drain” (Prashad 2001: 126). Colonial 
officials regarded the use of receptacles as “obnoxious” because it caused pollution, and they needed “the instant 
removal of filth” (Prashad 2001: 127). At that time, the flush toilet was still fairly new in the West, and colonial 
officers in India were doubtful whether the Indian could “properly” use this latest technology (Mann 2007: 25). 
Also, the colonial government claimed that the “gravitation water-supply” for flush toilets was very expensive 
(East India (Sanitary) 1911: 107).  Besides, as Mann (2007) describes, there was an assumption by the colonial 
officers toward “the habit of Indians of using leaves for cleaning, which would congest the high pressure pipe 
system” (Mann 2007: 25). 
With respect to sanitation work, colonial sanitation policy relied upon manual labor forces of sweepers and 
scavengers to maintain the hygiene of the cities, because of the scarcity of capital and water resources. In 
fact, sweepers had exercised opposition against the plan to introduce sewer systems and toilets by the colonial 
administration since the late 19th century5). This was based on their so-called “customary rights.” Shinoda (2005) 
explains that customary rights “are hereditary rights but can also be bought and sold or transferred” (Shinoda 2005: 
52)6). The Report of the Scavengers’ Living Conditions Enquiry Committee (State of Bombay 1952) refers to the 
Government Resolution7) of the Revenue Department dated 16th September 1938, to demonstrate the following. In 
4)    This kind of facts is also referred to by Oldenburg who examined the historical process of the organization of Colonial 
Lucknow, North India (Oldenburg 1984: 99-116). 
5)    In Delhi, they had strikes in 1876 and 1886, protesting against their employment as municipal sweepers since they objected 
to the loss of their customary right, which made municipalities hesitate to forcibly employ them (Gupta 1998: 161-162).
6)    For further details of their customary rights, see Shinoda (2005: 52-53). 
7)    No. 7420/33. As Shinoda writes in a footnote, the report did not mention the resolution in details any further (Shinoda 
2005: 80). 
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villages, “the vatandar8) Bhangis9) appear to have divided the village or town into wards according to their shares 
and in each ward, the Bhangis had the customary right of cleansing streets etc. and taking the remuneration” (State 
of Bombay 1952: 31). The report further infers that after the bucket privies came into existence, those who had 
customary rights came to claim “their right to cleanse private latrines as well, which came to be constructed in 
their areas” (State of Bombay 1952: 31). 
The colonial administration assumed that it was due to the sweepers’ claim to their customary rights that 
further complicated addressing the lack of sanitation of local communities. And they suggested its abolition and 
employing the private sweepers as municipal sweepers. However, as mentioned above, the realization of adequate 
mechanization was hindered due to chronic deficit of their budget. Hence, local municipalities finally attempted to 
maintain sanitation, which included collecting human waste from dry latrines, cleaning the drains, and transporting 
the waste to the disposal sites, by manual systems of support from the sweepers and scavengers both in a public 
and a private sphere (Prashad 2001: 128, 136, 155). These policies on sewers and toilets, particularly in colonial 
Delhi, had officers trying to resolve the problem of technology and capital with the use of the manual labor 
forces of sweepers and scavengers (Prashad 2001: 155). The condition of the sweepers’ working environment 
changed little because sweepers were regarded as “the cheapest method, though not the most sanitary” (East India 
(Sanitary) 1911: 107). 
This is a brief description of the history on sanitation policy in British India. Colonial administration relied 
on sweeper labor force to maintain cities’ sanitation, rather than installing modern technological facilities such 
as sewer systems. The administration also intended to take control over sweepers who had worked based on 
their customary rights, by incorporating them into the municipal employment system with “the fixed wage” 
(Prashad 2000: 7). Particularly, from the 20th century, along with the Indian Independence Movement, the issue on 
sanitation and sweepers became notably articulated with the social reform struggle, especially in Hindu society. 
The people who are generally believed to have been the most prominent activists in this struggle, were not only 
Dalits including the sweepers themselves but M. K. Gandhi and his co-workers or followers. It is important to 
provide a greater focus on the historical process of the reform movement led by the sweepers themselves, to really 
understand the complicated issues of sanitation and sweepers (ex. Shyamlal 1999). 
However, in this article I will focus only on Gandhi and Gandhians, since their thinking and practices contributed 
in the development of low-cost flush toilets, as well as the modern notion of “cleanliness” in the present-day 
India. As was with the colonial municipality, Gandhi and Gandhians did not necessarily facilitate the introduction 
of modern, mechanized, and sanitary engineering-based technology. What they differed on with the colonial 
administration, was that they explored solutions that would achieve both the improvement of unsanitary conditions 
of local communities and alleviate the social discrimination against sweepers and scavengers. In the following 
section, I clarify in detail how Gandhi dealt with the problem of sanitation both in India and Indian communities 
in the British Empire, and the social discrimination against the scavengers who were thought to have engaged in 
the manual cleaning of human waste.
 
8)    Vatandar is referred to as those who held “vatan.” Vatan “was like a ‘share’ in which the hereditary occupation is accompanied 
with a share/portion according the former” (Kotani 2010: 107). For further details of vatan and the vatandar system as one 
of “the labor division systems within and between villages during the medieval and modern periods” (Shinoda 2005: 53), 
see Kotani (2010).
9)    Bhangi is referred to as one of Dalit communities, who “are also known as Bhangia, Mehter, Mehator, Halalkhor and 
Halal-kheo” (Singh 1995 (1993): 235). They are thought to have been “traditionally associated with scavenging, sweeping, 
basket-making, etc.” (Singh 1995: 235). Today, since the term Bhangi is thought to imply certain kind of discriminatory 
sense, it tends to be eschewed especially in public spaces.
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2. Gandhi and Sanitation
This section focuses on Gandhi’s thinking on and his engagement in sanitation and the “liberation of the 
scavengers.” Several attempts have been made to critically examine the limitation of his exhortations on sanitation 
and his subsequent struggle for the eradication of untouchability, by discussing his recognition of untouchability 
as a matter of upper and general castes’ minds (ex. Prashad 2000; Suzuki 2015; Sharma 2017). These arguments 
bring to light his lack of consideration of the structural inequality within Hindu society, where Dalits cannot 
realize their own liberation. Others mention that Gandhi’s thinking as well as the Gandhians’ and their practices 
had a crucial impact both on the development of sanitation and the liberation of Dalits, including sweepers in 
contemporary India (ex. Chaplin 2011). I will point out how and by what methods Gandhi envisaged both the 
“liberation of scavengers” and the improvement of sanitation. 
Alter (1996) argues that whilst Gandhi’s satyagraha10) had a direct connection with “his personal experiments 
with…hygiene, and nature cure and his search for Truth,” there is a general lack of research that investigates this 
matter (Alter 1996: 302). For Gandhi, sanitation was important in order to achieve swaraj11). Here he defines 
swaraj as “self-rule or self-control” (Gandhi 1910: 103). It had not only the aspect of political independence12), 
but as Parel denotes, it “had to come in all its four forms ― political, moral, spiritual, and economic” (Parel 
2008: 55)13). Regarding untouchables, Gandhi “put the abolition of untouchability…as the prerequisite for India’s 
true independence” (Zelliot 2001 (1992): 150). Based on these backgrounds, this section intends to develop an 
understanding of Gandhi’s thinking on and practice of sanitation, as well as the “liberation of manual scavengers” 
as one of the essential elements in his struggle for swaraj during the first half of the 20th century. 
During his stay in South Africa from the early 1890s, Gandhi faced severe racial discrimination by the Whites 
who regarded Indians’ habits as “insanitary14).” Gandhi admitted the importance of sanitation and hygiene itself that 
was upheld by the authorities. This is why he suggested every Indian “to live decently and in a sanitary condition15) 
without requiring the supervision of the Sanitary Inspectors” (CWMG v.4: 423)16). What he condemned was the 
pervasive discourse by the Whites on Indians being “ignorant of the first principles of hygiene” (CWMG v.4: 175)17). 
10)   Satyagraha literally means “a holding of truth” but it is referred to as a series of Indian resistance movement led by Gandhi. 
He denotes it as “the Force which is born of Truth and Love or non-violence” and argues it is different from “a weapon of 
the weak” (passive resistance) or “a preparation for armed resistance” (Gandhi 1928: 173, 180).  
11)   Gandhi says that swaraj comes when people “learn to rule” themselves and it “has to be experienced by each one for 
himself” (Gandhi 1910: 59-60). He claims that the key for swaraj is satyagraha, and for that purpose it is necessary to 
promote domestic products movement so-called, swadeshi (Gandhi 1959: 89).
12)   Here Gandhi explains that swaraj does not mean the “English rule without the Englishman,” like one who wants “the tiger’s 
nature, but not the tiger,” which “would make India English” (Gandhi 1910: 21).
13)   For Gandhi, the “political freedom” and the “spiritual freedom” are linked with each other since “the pursuit of the one 
assisted the pursuit of the other” (Parel 2017 (2006): 18).
14)   This is briefly illustrated in his articles published at the beginning of the 20th century about the plague outbreak suffered 
by people living in South Africa. He refers to the report “on the alleged insanitary condition of the Indian Location in 
Johannesburg” which “has resulted in the deprivation of the just rights of…inhabitants within the area,” and rebukes 
this provision on the ground that although two years have passed, “no epidemic had visited Johannesburg, nor have the 
inoffensive inhabitants of the so-called insanitary area proved a source of danger in any way whatsoever” (CWMG v.3: 
555-557).
15)   Take the case on disposal of human waste for instance. When an epidemic fever spread in Johannesburg, Gandhi admired 
the public notice by the Municipality that required people to cover feces “with dry dust, ashes or some disinfectant powder” 
after using a latrine (CWMG v.5: 84).
16)   CWMG means Collected Works of Mahatma Gandhi. See Gandhi, M. K. (1958-1994).
17)   He also criticized the reluctance of the Corporation that employed Indians “to perform the filthiest work” (CWMG v.4: 
363), rather than paying close attention to their hygiene. He believed that all Indians, regardless of faith “Hindus or 
Mohammedans (Muslims), their faith…inculcates absolute principles of personal cleanliness and…domestic sanitation” 
(CWMG v.4: 360). 
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These experiences18) of racial discrimination and accusation against Indians’ habits as “insanitary” by the Whites 
led to his further engagement on the issues of sanitation, both in Indian communities in South Africa and in India 
(Prasad 2015: 53-56).
During his engagement in the Indian independence movement after travelling back to India from South Africa in 
1915, Gandhi further associated the notion of sanitation with a high self-control from people, which he regarded as 
necessary for India’s true independence, self-rule (swaraj). As Alter (1996) states, to engage in “food production, 
consumption, and elimination” by oneself were equally essential elements in “Gandhi’s project” (Alter 1996: 
315)19). Although he could not show “the connection between swaraj and scavenging” (CWMG v.64: 223), was 
“the greatest stress on the fact that it is work of this kind that qualifies one for swaraj” (CWMG v.61: 111). 
This is why he argued that the work of scavenging should not be carried out by “one particular class” (CWMG 
v.76: 82), but that each and every citizen should be engaged to remove untouchability (CWMG v.60: 303). For 
the people currently engaging in scavenging, he appealed to them to abolish only “the practice of carrying the 
filth on the head,” and attempted to improve their working conditions (CWMG v.54: 125). He advocated on how 
the scavenging work should be done by giving some examples: (1) never to “remove excreta in a basket or carry 
it on his head” (2) to “cover excreta with dry earth and remove it in a metal vessel” (3) to “clean the vessels with 
water and a rod” (4) to “bathe immediately after doing the work” (5) to “wear special clothes” (CWMG v.76: 82). 
Gandhi attributed reason that scavengers actually contribute to the health of a whole society but are located 
in a low position was due to the following. (1) People including upper caste fear touching their “own dirt” and 
it marginalized scavengers from society (CWMG v.60: 302), and (2) the occupation of scavenging is “carried 
on in a dirty manner” (Pyarelal 1932: 254). His perception towards the discrimination against the untouchables 
shared similarity with the racial discrimination against South African Indians. He regarded that scavengers are 
discriminated against not because they are ritually impure due to their caste. He asserted that “it has a great deal to 
answer for the insanitation of our streets and our latrines, whether private or public,” and “untouchability was a rule 
of sanitation” (CWMG v.53: 268). In other words, “an unclean person or thing is untouchable, but immediately his 
or its uncleanliness is shed, he or it is no longer untouchable” (CWMG v.53: 268). For Gandhi, this discrimination 
against scavengers based on untouchability, is substantial and visible, and “can only be temporary and is always 
easily curable” (CWMG v.52: 259).  
Therefore, he insisted on the necessity to improve the insanitary working conditions of scavengers. He requested 
the immediate abolition of the “physical handling of dirt” (CWMG v.54: 125) which specifically meant carrying the 
basket of human waste on their head. He suggested to provide manual scavengers with a special dress or “simple 
working costume,” “receptacles, brooms,” “hand-carts” to carry waste, and “dry earth” as an “improvements 
in latrines” (CWMG v.54: 125, v.85: 401). It must be noted here that it does not necessarily mean that Gandhi 
intended to transform the whole structure of toilets itself. Rather, he considered it necessary to improve their 
working conditions by way of low-cost tools and workwear. This is because he treated the labor of scavenging 
with “dignity” (CWMG v.85: 240) and believed that everyone should engage in it to eradicate untouchability. 
Along with this, he creates an ideal bhangi (in this context, it means scavengers), who has a knowledge on 
18)   Here it has to be noted that not only in a political and social level, but also in a very personal level Gandhi was interested 
in the notion of cleanliness in his daily life. This can be learned from what he wrote about his father in his autobiography 
(Gandhi 1927: 76). It is also reported that Gandhi used to suffer from constipation and headache (K. Gandhi 2016: 239-40, 
247) which led him to work on health and sanitation issues as well.
19)   Gandhi explained this by referring to a term “bread labour,” an idea originally came from a Russian philosopher Timofei 
Bondarev, which was then publicized by Leo Tolstoy (Gandhi 1935: 50-54). He said “the care of the latrine and of the 
kitchen are aspects of the same task. If either of them is imperfectly done, bodily health would suffer” (CWMG v.42: 103).
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latrine cleaning, conversion of “night-soil and urine into manure,” and the method of disinfection20) (CWMG v.64: 
87). Gandhi himself engaged in his scavenging work in his ashram21). As one interviewee at Sewagram Ashram22), 
Maharashtra, said in 2017, Gandhi became involved with checking the waste of a person who was not feeling 
good. He checked the waste by mixing it with water and filtering it through a cloth. Then he observed the food 
particles that collected on the cloth. Along with establishing the ideal bhangi, Gandhi urged upper caste people to 
participate in his scavenging campaign and to be his or her “own scavenger” in order to remove insanitation from 
India (CWMG v.35: 96). 
I would like to demonstrate his perception toward the toilet itself. In making a farm under the name of Tolstoy, 
Gandhi briefly describes the structure of his ideal toilet and how to dispose human waste. According to him, dig a 
pit about 1.5 feet deep and cover the excreta with soil got from the time of the dig is recommended (Gandhi 1928: 
359-369). There is no bad smell from the pit, flies do not stagnate, and human waste can finally be utilized on 
the farm as fertilizer (Gandhi 1928: 359-369). The shallower the pit is, the better the sunlight reaches the excreta 
(CWMG v.42: 103). He also mentioned that by drilling two pits the second pit can be used until the composting is 
completed in the first pit (CWMG v. 42 103-104).
It was reported that Gandhi used a variety of methods for toilet disposal at his ashram. The first one is called 
a “movable toilet,” which is installed on an open drain and used on sunny days (K. Gandhi 2016: 207). This 
latrine may be identical to the “trench latrine” that appears in the list of the toilets in the 19th century illustrated 
by Gandhian organizations such as Safai Vidyalaya and Sulabh (ex. Pathak 2006 (1991):  46). It has wheels and 
a movable superstructure. The second one is a bucket-type toilet installed inside house and is used on rainy days 
(K. Gandhi 2016: 207). Above the ground level, there is a tank made of bricks or stones with a thatched cover on 
the top (K. Gandhi 2016: 207). Human waste from the bucket was emptied into the tank, and as the rainy season 
ended, manure from the tank was removed in the fields (K. Gandhi 2016: 207). Another type is a commode toilet 
which might have Western origins. It is used by sitting “which could be cleaned [emptied] in a pit” (K. Gandhi 
2016: 208).  Gandhi is said to have cleaned the toilet 20-25 minutes every day (K. Gandhi 2016: 107). Because of 
his ideal on sanitation, he used to cover his waste with earth and buried it in a hole/pit (K. Gandhi 2016: 87). He 
also became involved in “carrying a bucket and a hoe” when taking a walk, and picked up trash and human waste 
on the roads “in order to produce manure” from them on his ashram (K. Gandhi 2016: 336). 
What was regarded as a “proper” and “modern” flush toilet in India at that time under the British rule was 
a septic tank toilet introduced by the West. As mentioned earlier, the ideal toilet Gandhi asserted, creates the 
“turning of human evacuations to rich manure by superficial burial” (CWMG v.60: 325). And it “is the simplest 
and the most effective method, whereas the activated sludge plan and the septic tank are comparatively expensive 
things” (CWMG v.60: 325). He also acknowledged to some extent the necessity and suitability of the septic tank 
toilet. He used to have septic tank toilet donated to his Sevagram Ashram in 194123). He had no objection to having 
it if it is possible to have a good one and if it has “been made carefully” or “use them properly” (CWMG v.84: 
262). He said that from the tank the “valuable water, containing manure” comes (CWMG v.82: 87). However, as 
20)   Moreover, Gandhi believed that his ideal bhangi “would know the quality of night-soil and urine”: “he would keep a close 
watch on these and give a timely warning to the individual concerned” (CWMG v.64: 87). 
21)   Ashram is a secluded place where Hindu practitioner of austerities reside.
22)   Sevagram Ashram was first established by Gandhi in April 1936, in Wardha, Maharashtra.
23)   This toilet was given by Fred Williams, an American missionary who established the educational institution Ushagram 
in Calcutta. Williams regarded septic tank toilets as “the only practical solution to India’s sanitation-related public health 
crisis” (Williams 2008: 236). He saw “Gandhi’s showpiece rural village,” where villagers were not properly using the 
bucket-type latrines the way Gandhi exhorted, otherwise they relied on “the filthy” toilet, open defecation, or were “hiring 
‘untouchables’ to remove their waste” (Williams 2008: 237).
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the interviewee at Sevagram Ashram, Maharashtra, told in 2017 that Gandhi did not prefer it that much in terms of 
its inevitable use of considerable amount of water. But it is said that finally he decided to use the septic tank toilet, 
along with other type of toilets like simple pit toilet. 
In regard to the instalment of flush toilets and sewer systems, he was not against as long as it is assured an 
“ample supply of water24)” and “be introduced without any hardship on the poor” (CWMG v.85: 239). He was 
doubtful to whether the introduction of these technologies would lead to the elimination of social discrimination 
against the untouchables or not. Removable of untouchability, for Gandhi, “has to go from our [in this case it 
probably indicates upper castes] hearts” (CWMG v.85: 240). And it cannot be removed unless people “realize the 
dignity of the labor of scavenging and latrine-cleaning” (CWMG v.85: 240). 
Overall, Gandhi’s thinking on and practice of sanitation and “liberation of scavengers” can be described as 
follows: (1) He believed that improving sanitation and personal hygiene would eventually lead people to the 
accomplishment of swaraj (self-rule). (2) He assumed that untouchability is associated not only with the heart of 
upper castes, but also with sanitation. So it can be eliminated from improving their working conditions into such 
as cleaning equipment and costumes, which he called the “scientific,” rather than changing the whole structure of 
toilets from the dry latrine to the flush one (CWMG v.76: 80, v.64: 87). (3) In order to remove untouchability as 
well as to keep one’s health perfect, he thought it necessary for everyone to first become his/her “own scavengers” 
because the scavenging work for him is an “obvious duty” and dignified labor (CWMG v.60: 302-303, v.85: 240). 
Therefore, he just promoted simple toilets such as the shallow pit toilet, and did not much intend to devise or 
develop new toilet itself in terms of engineering. 
3.  Gandhians and the Development of Low-Cost Flush Toilets: 
    From Gopuri Latrine to Twin-Pit Toilet
3-1. Appa Patwardhan and the Development of Gopuri Latrine 
In this section, I will focus on several Gandhians after Gandhi, who attempted to “liberate manual scavengers” 
not by exhorting all to be his/her “own scavengers” (CWMG v.60: 303), but by changing the structure of toilet 
itself and developing new low-cost toilets. According to Ishizaka (2007), the concepts of swaraj (self-rule) and 
sarvodaya consist of pivotal thinking of Gandhism (Ishizaka 2007: 508). Gandhi used this latter word from the 
Gujarati language, his mother language, to express the “welfare of all ― that is, the advancement of all and not 
merely of the greatest number” (CWMG v.8: 241). It has been demonstrated that Gandhism has rather become 
the grass-roots social reform movement called sarvodaya, led by such people as Vinoba Bhave and Jayaprakash 
Narayan, disciples of Gandhi in particular, rather than within the political sphere after the independence (Ishii 
2014: 201). Bhave is known for his nonviolent engagement in the exhortation of redistribution of lands from 
landowners to the landless laborers starting in the 1950s. Narayan initiated Total Revolution movement in which 
he organized citizens into an anti-government movement against the authoritarian rule of the government led 
by Indira Gandhi in the 1970s25). Aside from these movements, there are other social reform movements by 
Gandhians focusing specifically on the liberation of untouchables, rural development, women’s empowerment, 
and environmental issues (Ishizaka 2007: 508-509). 
The Gandhians’ approach for the development of the low-cost flush toilet technology and the “liberation of 
24)   Not only for toilets, Gandhi was cautious about saving water in every possible way in his daily life at the ashram. For 
example, he suggested not to use water directly from the water tap but to carry it in one’s own pot (K. Gandhi 2016: 263). 
25)  For the details of their movements, see Ishii (2014: 212-223).
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scavengers” in India, is thought to have started with the economist26) Appa Patwardhan. He is thought to have been 
the first to engage in devising new toilets “which requires no services of professional scavenger” and “prepare 
compost manure from the night-soil and urine” (State of Bombay 1952: 2, 132). He was detained as “a civil 
disobedience prisoner in Ratnagiri Jail27)” in 1932 (CWMG v.52: 88). At that time, Patwardhan is said to have 
organized “high-caste Hindus” into the “conservancy work,” that is scavenging (CWMG v.52: 145), which later the 
government ordered him to suspend. He fasted to protest that order and Gandhi asked the government officers on 
behalf of Patwardhan to allow him to resume his work (CWMG v.52: 89). It was also reported that Patwardhan “had 
the intention on coming out of the jail, to work for some time as a regular paid scavenger under some municipality 
in Ratnagiri District, but found the scavenging work outside the jail too dirty” (State of Bombay 1952: 2). 
In order to liberate manual scavengers, Pathwardhan attempted to change the structure of the dry latrine into 
one that creates compost manure and does not require the service of manual scavengers. In the late 1940s, he 
developed a simple toilet called “Gopuri Latrine28)” in which human waste was utilized as manure. In the Gopuri 
Latrine a pit is divided into two rectangular parts for storing excreta, and a wooden thick board is laid on the top 
of the first pit on which both feet are placed (Figure 1). Excreta from rectangular-cut board would fall into the pit. 
The thick plate covering the first pit is moved to the second pit after the first becomes full in about 3 to 4 months. 
The size of the pit is about 2.4 m × 1.2 m and 30 cm in depth (Patel 2008: 29), and bricks or stone are the desired 
material. Since human waste in the pit becomes manure by an “aerobic digestion”, air-inlet pipes are provided 
for taking oxygen into each pit (Patel 2008: 30-31). Due to the production of gas in the process of putrefaction, 
a ventilation pipe of 2.1 m in length is incorporated into a hole of 5 cm diameter emptying through the wooden 
board (Patel 2008: 31). After the toilet, “feces should be covered with ash, dry leaves, husk, straw, earth, etc to 
absorb the water” (Patel 2008: 31). Raw excreta in the used pit can be utilized as compost after 2 or 3 months. 
From the viewpoint of its shallowness of the pit, covering of the waste with soil and leaves, and the short period 
for its compost, the Gopuri Latrine is similar to Gandhi’s ideal toilet, which in theory is simple and easy to set up 
by individuals.
In the Gopuri Latrine, there is a “channel made on top of 35 cm thick dividing wall” between the two pits and 
a 7.5 cm diameter pipe for letting urine and ablution water flow outside (Patel 1970 (1968): 74, 2008: 29). This 
is because the amount of water accompanying the human waste is sufficient to produce manure, and there would 
be odor if liquid exceeded the limited (Patel 1970: 79). As Rybczynski (1981) highlights, this aspect of “urine 
separation” has an advantage in that “the amount of organic waste (carbon) that needs to be added is very small 
since most of the urine (nitrogen) is no longer present. As a result, the volume of the vault is smaller than that of...
with organic waste” (Rybczynski 1981: 14). 
The Gopuri Latrine was scientifically improved by Krishna Das Shah, who was a Public Health Advisor of the 
state Government of Bombay (now Mumbai). He was a follower or co-worker of Patwardhan. It was recommended 
to be introduced within the state after approval (Patel 2008: 29). The Gopuri Latrine is considered the prototype 
of the twin-pit pour-flush toilet, which is currently becoming popular as one of the low-cost flush toilets in India. 
26)   Patwardhan is a writer of a Marathi book under the title of “Chalanshuddi Mhanjech Satyatar Yug,” “Pure Currency Means 
beyond Satya Yug (the Golden Age),” in 1966. As one interviewee at Safai Vidyalaya said in 2017, he, as an economist, 
gave a consideration to currency in which he contended the system of interest rate is an exploitation of the poor and argued 
money should be managed by a rural community. 
27)   Ratnagiri is a district located in southern part of Maharashtra.
28)   Patwardhan established his ashram called “Gopuri Ashram” in 1948, on the bank of river in Vagade village in Konkan 
region of Maharashtra (http://www.kankavalips.mahapanchayat.gov.in/hidden/-/asset_publisher/oeubhyDlJ4TQ/content/
gopuri-ashram-wagade/1758824, Accessed September 3, 2018). Gopuri is a name of a village where Patwardhan 
established his ashram.
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In the Gopuri Latrine, however, although human waste is covered with soil and ash, the odor problem was not 
resolved. It is because the pit in use was not sealed and it requires, for many people, a large amount of land to 
install. Hence, this toilet was installed only in rural areas with affordable lands in Gujarat and Maharashtra. 
3-2. Development of Sopa Sandas, and Other Toilets by Non-Gandhians
Based on these disadvantages, Patwardhan developed an improved version of the Gopuri Latrine in the late 
1950s which is called “Sopa Sandas29).” It has to be noted that before Patwardhan, Dr. Kessel at Sevagram Ashram 
had developed Sopa Sandas type toilets (Rybczynski 1981: 9). He introduced a pan with a long tin pipe and 
attached a soft rubber on its end (Patel: 1970: 57). This rubber works as a trap to prevent flies from entering (Patel 
1970: 57). Some studies also reported that the Sopa Sandas was developed by Gandhi Smarak Nidhi30) in Pune, 
Maharashtra, under their programs “taken up for the Centre of Sciences for Villages at Wardha” (ex. Mistry and 
Bery n.d.: 25). This may be due to his commitment to this organization. According to Pathak (2006), Patwardhan 
assumed the chairpersonship of the establishment of the Central Gandhi Smarak Nidhi in Delhi in 1956 (Pathak 
2006: 71). After its separate unit was founded in Maharashtra in 1962, it engaged in the construction of the Sopa 
Sandas based on Patwardhan’s work (Pathak 2006: 71). 
The Sopa Sandas toilet has a twin-leach pit. Pits “are built partially above the ground level” (Mistry and Bery 
29)   Sopa Sandas means a convenient toilet in Marathi. In Hindi it is translated as “Sulabh Shauchalaya.”
30)   Originally this organization was founded by Indian National Congress in 1948 as a memorial trust. In the 1950s, the 
trust’s work was conducted from Delhi and significant amount of organizations were set up to engage in social activities 
of Gandhi’s constructive program. In the beginning of 1960s, branches at state level were established (http://www.
gandhismaraknidhi.org/about-trust.html, Accessed September 3, 2018).
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Figure 1. Gopuri Latrine.
Source: Author (January 2017, from the exhibition board at Safai Vidyalaya)
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n.d.: 25). The squatting pan is not located right above the leaching pit, but instead “in close proximity to” the pit 
(Rybczynski 1981: 12) and connected there by a pipe inside (Figure 2). Human waste accumulated is delivered to 
the pit by pouring water and flushing to the connected pipe. The Sopa Sandas was made especially for rural areas 
and two pits are honeycombed walled structures made of stone materials such as brick. According to an exhibition 
board at Safai Vidyalaya, size of the pit is 1.2 m × 0.9 m × 1 m. Leach-pits are covered by concrete. A space of 25 
cm × 25 cm as a small junction chamber is provided “to divert the flow” (Mistry and Bery n.d.: 25). In the chamber, 
Patwardhan set a tin flap (Patel 1970: 58). It was observed that “the tin-flap prevents bad odor from entering the 
toilet and prevents the passage of flies” and it works like this “instead of a water-seal trap” (Consortium on Rural 
Technology and Institute of Social Studies Trust 1981: 10). The exhibition board at Safai Vidyalaya says that in 
a Sopa Sandas it is possible to connect a water seal trap, but a limited use of water is desirable. The Sopa Sandas 
became popular, especially in Maharashtra and Madhya Pradesh (Mistry and Bery n.d.: 25). However, in the Sopa 
Sandas, the gas pipe for ventilation had to be set in a pit due to lack of water-seal trap and malfunctioning of the 
tin-trap (Patel 1970: 58; Rybczynski 1981: 12). Moreover, the problem of odor and flies cannot be solved without 
the water-seal, and “flies and caterpillars are produced in a rainy season” (Patel 1970: 58). 
Unlike the Gopuri Latrine, the Sopa Sandas requires less area, but due to lack of a water-seal trap, gasses and 
odors emit. The structure of the Gopuri Latrine was the one that took over the model Gandhi had idealized. It 
enables individuals to dispose human waste on their own and utilize it as manure. Regarding the Sopa Sandas 
toilets developed in the latter half of the 1950s, pits and pan are separated, and human waste is flushed with 
water through the pipe connected to the pan, which constantly made the waste disappear with water. Gandhians 
from then on attempted to “liberate manual scavengers” by focusing on changing the structure of toilet itself 
by introducing a technology of “flushing” human waste. The attempt differed from exhorting people to become 
bhangis (scavengers or sweepers) and to “realize the dignity of the labor of scavenging and latrine-cleaning” or 
providing equipment such as brooms and uniforms to current scavengers to improve their working conditions the 
way Gandhi did (CWMG v.85: 240). They avoided direct contact with excreta for both the scavengers and other 
local people, by draining the excreta with water into the underground pit. They emphasized on developing a toilet 
that accumulate waste in the pit after flushing and then composting it to be taken out as manure.
Figure 2. Sopa Sandas (Sulabh Shauchalaya).
Source: Author (January 2017, from the exhibition board at Safai Vidyalaya)
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As far back as mid-1940s and slightly apart from Gandhi’s and Gandhians’ time, it is reported that pour-flush 
water-seal leach pit latrines were developed in India for the first time “at the Singur field center of the All-India 
Institute of Hygiene and Public Health (AIIHPH), Calcutta” (Roy et al. 1984: 2). It was a single pit latrine and 
called “dug well latrine” (Srivastava 1997: 57). During the mid-1950s, similar types of single pit toilets with 
water-seals were adopted in several parts of India (Roy et al. 1984: 2). It was “adopted in the Research-cum-
Action Projects (RCA) sponsored by GOI [Government of India] at Poonamallee ([in] Madras31)), Najafgarh ([in] 
Delhi) and Singhur ([in] Calcutta)” (Roy et al. 1984: 2). 
In the late 1950s, another pit toilet called the “PRAI Latrine” was developed by a government agency in Lucknow, 
Uttar Pradesh called the Planning Research and Action Institute32) (PRAI) (Figure 3). It was developed to replace 
basket type latrines for a reasonable price (Patel 2008: 18-19). This toilet also had water-seal technology. To save 
costs, it was a one-pit toilet like those toilets above. It was suggested that when the first pit became full, another 
pit was to be constructed (Pathak 2006: 69). Due to this restriction, it is said to have been introduced only in rural 
communities and not to have received widespread popularity (Pathak 2006: 69).
In the 1960s, in a village called Bavra near Ahmedabad, Gujarat, a government-led public health training center 
is said to have established and developed a pit toilet called the “Bavra Toilet,” “Hand-Flush Toilet.” In the Bavra 
Toilet pit was dug under the toilet seat and its size of 0.75 m × 0.85 m × 2.5 m, required 1.22 m × 1.22 m for 
construction. 1.5 liters of water was needed per flush (Patel 2008: 25). Because the stone wall was set at the top 50 
cm of the pit, installation costs were low. As the interviewee at Safai Vidyalaya told in 2017, this toilet is thought 
to have been developed using Patwardhan’s technology. In addition, it had a water-seal technology that resolved 
the problems of flies and the backflow of odor. Unfortunately, the depth of the pit was too deep and the stone walls 
did not reach to the bottom of the pit. This caused groundwater contamination. The Public Health Department 
decided to discontinue this toilet design. 
Figure 3. PRAI Latrine.
Source: Author (January 2017, from the exhibition board at Safai Vidyalaya)
31)   Now it is Chennai, in Southern India.
32)   This was sponsored by WHO and UNICEF, and supported by the Government of India and the Government of Uttar 
Pradesh (Roy et al. 1984: 2).
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3-3. Reports by the Committees and the Development of Twin-Pit Pour-Flush Toilet
In 1949, “the Scavengers’ Living Conditions Enquiry Committee” was appointed by the Government of 
Bombay under the objectives “to study and enquire into the living conditions of the scavengers in this Province 
[it might mean western part of India] and suggest ways and means to improve their present condition of work and 
to fix their minimum wages” (State of Bombay 1952: 3). The committee submitted the report in 1952. As with 
Gandhi’s aversion against the carrying of human waste on one’s head, the committee regards it as “the climax of 
the whole tragic performance” (State of Bombay 1952: 60). Therefore, they advocated “mechanical devices, such 
as wheel barrows, suction pumps and scamper’s lorries” (State of Bombay 1952: 62). However, for achieving the 
objectives above, the committee further placed significance on the “substitution of a latrine which will not involve 
hand-removal” (State of Bombay 1952: 58). That is to say, they accentuated the importance of the construction 
of “septic tanks, Aqua Privies33) or other suitable substitutes” that “will not require the services of a professional 
scavenger” (State of Bombay 1952: 58). 
In 1958, “the Scavenging Conditions Enquiry Committee” was established by the Ministry of Home Affairs, 
Government of India. Senator N. R. Malkani, a Gandhian, was appointed as chairman. The Committee’s approach 
to the “liberation of scavengers” was congenial to that of Gandhi to some extent. For example, they attributed the 
social discrimination against scavengers to their insanitary working conditions. Thus, they attempted to reform 
scavengers’ situation by improving their cleaning tools. However, as with the case of the Committee of Bombay 
above, the opinion of the Report submitted by this Committee in 1960 differed from the perspectives of Gandhi 
in some aspects. Gandhi actively exhorted every citizen to be responsible for their own waste disposal regardless 
of the type of toilet they used. He advocated the improvement of cleaning equipment used by scavengers. It was 
because he viewed the untouchability as “a rule of sanitation,” especially in terms of the cleanliness of scavengers’ 
working conditions when they engage in latrine cleaning (CWMG v.53: 268). Since he underscored manual labor 
and therefore, people’s voluntary commitment to the scavenging work, he advocated simple and easy methods of 
cleaning toilets, not necessarily devices that will minimize the whole scavenging process. Contrary to that, the 
Committee directed focus onto the abolition of dry latrines and instalment of flush toilets. After exemplifying 
some models of existing improved toilets, the report stated that the twin-pit pour-flush toilet meets all sanitary 
standards and its simplified diagram was described (Ministry of Home Affairs, Central Advisory Board for Harijan 
Welfare 1960: 188-190). 
In the latter half of the 1960s, a team led by Ishwarbhai Patel, the Director of the Safai Vidyalaya (Environmental 
Sanitation Institute), a social organization in Ahmedabad, Gujarat, upgraded Sopa Sandas (Rybczynski 1981: 12). 
Patel is a follower and co-worker of Pathwardhan. He emphasized the importance of improved scientific tools for 
cleaning human waste (Patel 1970: 9). He contends that “cleaning work should be made in a way in which every 
people can easily do” and it does not have to “be the one which belongs to a particular caste” (Patel 1970: 9). He 
believes that the practice of manual scavenging “can be eliminated for good by constructing simple/convenient 
toilet (water seal)” (Patel 1970: 9). 
In his book first published in 1968, Patel demonstrates the upgraded toilet as “Sulabh-Swacch Shauchalaya 
(Saral Septik)” which means “Simple-Clean Toilet (Simple/Easy Septic)” in Hindi. According to Patel, this toilet 
is developed by connecting a longer pipe to leach pits34) so that inside pit would “remain dark35)” and there would 
33)   The Aqua Privy is regarded as “the improved form of the septic tank” (Patel 2008: 14). 
34)   Unlike Gopuri Latrine, a “pan can be a small distance away” from the pits because of this longer pipe (Rybczynski 1981: 12). 
35)   It seems to mean that the oxygen would not enter pits and promotes anaerobic decomposition of human waste. This may 
be why the toilet was called “simple septic.”
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be no “fear of flies and caterpillars” (Patel 1970: 59). It also applied a cement pan and water-seal trap, which was 
developed by PRAI (Patel 1970: 59). Patel states that trash and grass or any other materials to produce manure are 
put inside the pit (Patel 1970: 60).      
This may be the same type toilet as the one called a “Low-Cost Water-Seal Latrine” (Figure 4) which can be 
found on the exhibition board at Safai Vidyalaya and in a recently-published guidebook for sanitation written by 
Patel (2008). The size of the pit is about 1 m in diameter and 1.5 m in depth. The pits are located 1 m distance from 
each other. A space (junction chamber) is made for each pipe from the pan to be intersected. 1.5 to 2 liters of water is 
required per flush (Patel 2008: 41). The water-seal pan-trap makes a ventilation pipe installation unnecessary, since 
both the gas and moisture generated during the putrefaction of human waste are absorbed into the soil (Patel 1970: 
59). Like the PRAI Latrine and the Sopa Sandas, a honey-combed wall of “brick work in cement mortar” is used 
(Patel 2008: 50). However, the addition of the organic refuse into pits is not mentioned in either on the board or in 
the guidebook. Although “it is unclear what effect the lack of carbon will have on the anaerobic decomposition of 
the excreta,” Rybczynski (1981) explains by referring to some previous studies, that “the lack of organic wastes is 
affecting the quality of the compost” (Rybczynski 1981: 12, 14). The same is mentioned by the interviewee working 
at Safai Vidyalaya in 2017, that the quality of compost manure from this toilet is not as high of quality as that of the 
Gopuri Latrine. Overall, this toilet is regarded as the model of the twin-pit pour-flush toilet in contemporary India, 
in which the compost manure is available after 2 years of rest and does not contaminate the groundwater.
Around the same time, Bindeshwar Pathak, a founder of the NGO Sulabh International, claiming to be based 
on Gandhism, participated in the Bihar Gandhi Centenary Celebration Committee in 1968 in Patna, Bihar. At that 
time, Rajendra Lal Das, a Gandhian who is said to have engaged in the Sarvodaya movement, published a book. 
The title of the book is “Sulabh Swacch Shauchalaya” (it means “Simple and Sanitary Latrine” in Hindi). He 
presented in the book a model of a toilet for the “liberation of scavengers.” He describes that Gandhi believed that 
all people should engage in cleaning toilets, “which would end the tradition/custom of making one particular class 
do this inevitable work or toilet should be constructed through research and experiment, in which collecting and 
relocating human waste will not be required” (Das 1968: 5). He also demonstrated in depth the structure, price, and 
precautions of a twin-pit pour-flush toilet with low-cost water-seal technology. Pathak initially started introducing 
this model of toilet as the Sulabh Toilet in Bihar State. This twin-pit toilet is morphologically similar to the one 
Figure 4. Low-Cost Water-Seal Latrine.
Source: Author (January 2017, from the exhibition board at Safai Vidyalaya)
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developed by Safai Vidyalaya, but Pathak claims that it is not clear where the model originally came from. 
The specific origin of the twin-pit pour-flush toilet differs amongst Gandhians. However, Table 1 suggests that 
it was Patwardhan who developed the Gopuri Latrine and the Sopa Sandas. And it was government agencies such 
as AIIHPH in Calcutta and PRAI in Lucknow that developed water-seal technology. Also, it was the “Scavenging 
Conditions Enquiry Committee” that submitted proposals of appropriate toilets, with a schematic plan of these 
models. Finally, it was members of social organizations led by Gandhians who introduced these toilet models 
into the community with repeated experiments and improvements. In this process, some problems such odor, gas, 
or flies so-called nuisance issues, and scarcity of available lands and contamination of groundwater were found. 
Gandhians tried to introduce twin-pit pour-flush toilet at first, and then, added in it water-seal technology to address 
with the former problem. They succeeded in preventing odorous emission and fly increase by constantly keeping 
water in the trap. They resolved the problem of underground water contamination by providing a precaution for 
the construction site selection (Patel 2008: 41). It also changes waste into manure the way Gandhi preferred. 
With regards the advantages and features of the twin-pit low-cost toilets, some manuals and guidelines by 
the government and international agency demonstrate it in detail. The promotion of the twin-pit pour-flush 
toilets accelerated after “a Technical Advisory Group36) (TAG) was formed in 1983, drawing members from the 
Government of India, the World Bank, UNICEF and UNDP” (UNICEF 2002: 8). A manual37) on the construction 
of the twin-pit toilets by TAG in 1984 highlights the advantages of this toilet as “economical, and offer a long-term 
and appropriate solution for excreta disposal until provision of a sewer system can be afforded” (Roy et al. 1984: 
1). According to the manual, “it has been observed that all pathogens will die off in a period of about two years 
and thereafter the cleaning operations can be organized depending upon the weather conditions and demand for 
humus” (Roy et al. 1984: 6). It also demonstrates that leaching pits of the toilet can be constructed not only inside 
house but on a “verandah or even in a room” (Roy et al. 1984: 7). Thus, twin-pit system is suitable to urban areas 
as well without the extra work of constructing another pit when the first pit is filled (Roy et al. 1984: 3).
Another improved guideline38) was prepared by Regional Water and Sanitation Group-South Asia (RWSG-SA), 
UNDP/World Bank Water and Sanitation Program. It gives close attention to the “pollution safeguards” when 
constructing the pit (Ministry of Urban Development and RWSG-SA, UNDP/World Bank Water and Sanitation 
Program n.d.: 17). For example, “if the soil is fine, the pits can be located at a minimum distance of 3 m from 
the drinking water sources” (Ministry of Urban Development and RWSG-SA, UNDP/World Bank Water and 
Sanitation Program n.d. 17). But “if the pits are located under a footpath or a road,…the invert level of the pipes 
or drains connecting the leach pits should be kept below the level of the water main, or 1 m below the ground 
level” (Ministry of Urban Development and RWSG-SA, UNDP/World Bank Water and Sanitation Program n.d.: 
17). The policy’s “full reliance” on twin-pit pour-flush toilets started moving away towards “hardware options 
with education and health linkages” from the early 1990s (UNICEF 2002: 17). However, Gandhian organizations 
continued to introduce the toilets in rural and urban communities. In the next section, I will clarify how Gandhian 
organizations installed the twin-pit pour-flush toilets into local communities at a practical level. I also focus on its 
attempt to promote various social projects and awareness programs to “liberate manual scavengers” as well as to 
mobilize sanitation and hygiene at a local, national, and global level. 
36)   It was “established under the United Nations Development Programme Global Project GLO/78/006 (renumbered on 
January 1, 1982; now UNDP Interregional Project INT/81/047), executed by the World Bank” (Roy et al. 1984: i). 
37)   This manual is reported to “have been prepared for agencies, contractors and individuals involved in various aspects of the 
low-cost pour flush water seal latrine program in India” (Roy et al. 1984: i).
38)  It might have been prepared in 1992.
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4. Sulabh International and Generalization of Low-Cost Flush Toilets
4-1. “Liberation of Manual Scavengers” through Flush Toilets and “Social Reform”
In this section, by focusing on the NGO Sulabh as a case study, I will clarify how Gandhians introduced the 
twin-pit low-cost pour-flush toilet into society as a mass movement. This case study demonstrates the process of 
the generalization of the low-cost flush toilet to a practical level and the movement for the “liberation of manual 
scavengers.” Sulabh was reported to have made efforts to (1) disseminate the technology of the twin-pit pour-flush 
toilet along with awareness programs for the sanitation in both rural and urban areas, as well as to (2) step up their social 
campaign for the “liberation of manual scavengers” by providing them with rehabilitation programs. It has received 
many awards from India and international organizations for its achievements. I will briefly present how Sulabh has 
been implementing the above, by referring to primary sources Sulabh published in its pamphlets and brochures.  
In 1970, Sulabh was founded in Patna to “liberate manual scavengers” engaged in the disposal of human waste 
in dry latrines. During his stay of about 4 months in the residential area of scavengers in the city of Bettiah, Bihar, 
Pathak “realized that the Gandhian philosophy alone would be of no avail until the campaign for the uplift of 
Table 1. Models of Toilets.
Model Year
Inventor
or 
Developer
Antecedent Water-Seal Pit Disadvantage Manure
Dry Latrine ×
Requires daily 
manual service by 
scavengers
×
Septic Tank 
Toilet
19c From the West ○
Requires plenty of 
water, occasional 
service by 
scavengers
△
Gopuri 
Latrine
1940s Appa Patwardhan × 2
► Gas and odor 
problem without 
water-seal
► Requires large 
space
○
Sopa Sandas 1950s
Considered 
to be Appa 
Patwardhan; 
Gandhi 
Smarak Nidhi, 
Maharashtra
Gopuri Latrine × 2
Gas and odor 
problem without 
water-seal
○
Bavra Toilet 1960s
Considered to be 
Gopuri Latrine 
and Sopa Sandas 
○ 1
Contamination 
of underground 
water
○
PRAI 
Latrine
1950s - 
1960s PRAI ○ 1 or 2
Requires 
construction of 
second pit after 
the first is filled
○
Low-Cost 
Water-Seal 
Latrine
1960s - 
1970s Safai Vidyalaya
Considered to 
be Sopa Sandas, 
PRAI Latrine 
for water-seal 
technology
○ 2 ○
Sulabh 
Toilet
1970s
Sulabh 
International 
(in the book 
written by Das)
○ 2 ○
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untouchables was accompanied by action-oriented policies and programs” (Sulabh International Social Service 
Organization n.d. b: 3)39). He saw the need of an alternative technology to replace dry latrines that required manual 
scavengers and started to promote the introduction of a low-cost twin-pit pour-flush toilet (it is called Sulabh 
toilet). In 1973, Sulabh installed two Sulabh toilets in Arrah, Bihar, to demonstrate their effectiveness. Soon after, 
in collaboration with the Government of Bihar, Sulabh devoted its attention to persuade local households that dry 
latrines “are health hazards and sources of many diseases, such as diarrhea, dysentery, hookworm” (Pathak 2006: 
87). Sulabh claims that it has converted more than one million dry latrines throughout India, achieving the liberation 
of more than one million manual scavengers, and accomplishing the abolishment of dry latrines and the “liberation 
of manual scavengers” in about 640 towns (Sulabh International Social Service Organization n.d. a: 4-5)40). While 
the installation of twin-pit flush toilets in households occurred, Sulabh promoted the establishment of a pay-
and-use system of public and community toilets41) throughout India. It was in 1974 that Pathak developed such a 
system42), which covers the maintenance and cleaning cost of the public toilet with its profit. 
From 1984, some public toilets43) were linked to biogas plants (Sulabh International Social Service Organization 
n.d. a: 5). Sulabh also did investigative scientific research in wastewater treatment technology. For example, 
it created technology from the “Duckweed Project.” In 1994, it utilized duckweed for waste water treatment 
that also increased the yield from fish farming. And also in 2002, the “Sulabh Effluent Treatment44)” (Sulabh 
International Social Service Organization n.d. a: 24). From the 2010s, influenced by a national sanitation campaign 
called Swachh Bharat Abhiyan (Clean India Mission), whose antecedent is traced back to the “Total Sanitation 
Campaign” in 1999 and the “Nirmal Bharat Abhiyan45)” in 2012, Sulabh has been promoting the installment 
of Sulabh toilets, especially in rural area. Moreover, the Sulabh toilet gained international popularity, starting 
with a national seminar on “Conversion of Bucket Latrines and Liberation of Scavengers.” This seminar was 
done in collaboration with organizations such as WHO and UNICEF in 1978. In 1985, UNDP and World Bank 
provided with the “Technology Evaluation” of the Sulabh twin-pit toilet as well as the public toilet. In 2007, 
Sulabh organized World Toilet Summit (Sulabh International Social Service Organization n.d. a: 9). 
It was 1985 that Sulabh initiated “a training and rehabilitation program for the wards of scavengers in different 
trades like…typing, motor driving, mechanics…etc.” with the support of government authorities (Sulabh 
International Social Service Organization n.d. a: 6). It established several vocational training centers for “liberated 
scavengers” in Bihar, Uttar Pradesh, and Rajasthan (Sulabh International Social Service Organization n.d. a: 9). 
For example, in 1997, the Ministry of Social Justice of Empowerment started the scheme of “National Safai 
Karamcharis (sanitation workers/sweepers in Hindi) Finance and Development Corporation.” And its partial 
project came into operation under the name of “The Self-Employment Scheme of Manual Scavengers” in 2007. 
Then, Sulabh established vocational training programs for “liberated manual scavengers” through collaboration 
39)  This book by Sulabh International might have been published after 2010.
40)  This booklet by Sulabh International might have been published after 2000.
41)  Public toilets have been installed in places such as at hospitals, bus terminals, and tourist places and in large to small cities.
42)   This system was regarded as a solution to the serious problem of Indian free public toilets at that time. They were insanitary 
and had a low usage frequency. Under the contract with the government, Sulabh was subsidized the installation cost of 
the Sulabh public toilets by the former and it operated their maintenance by employing caretakers and local sweepers in a 
contract basis or handing over to private contractors. For the problems reported regarding this system in terms of proper 
management, see Singh (2012). 
43)   Sulabh claims that it has over 7,500 public toilets across India with 160 linked to biogas plants (Sulabh International Social 
Service Organization n.d. a: 22).
44)   The Sulabh Effluent Treatment system “is based on filtration of the effluent through activated charcoal followed by ultraviolet 
rays” and reduces BOD “down to < 10 mg/l after treatment” (Sulabh International Social Service Organization n.d. a: 22). 
45)  It is a renamed version of Total Sanitation Campaign. Nirmal Bharat Abhiyan literally means Stainless India Campaign. 
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Sulabh Activities Government Policies and Schemes
1970s: ►  Installing two Sulabh Toilets in a city in 
Bihar for demonstration (1973)
►  Initiated pay-and-use system at community 
toilets (1974)
►  Seminar on “Conversion of Bucket Latrines 
and Liberation of Scavengers” (1978)
1960s-1970s: ►  “Scavenging Conditions Enquiry 
Committee,” Ministry of Home 
Affairs (1960)
1980s: ►  Public toilets linked with biogas plants 
(1984) 
►  “Training and rehabilitation program for 
scavengers” in Bihar (1985)
►  Technology evaluation by UNDP and World 
Bank (1985)
►  “Temple entry campaign for scavengers” 
(1988)
1980s: ►  “Integrated Low-Cost Sanitation Scheme,” 
Ministry of Home Affairs (1980)
1990s: ►  Movement for “Social Upgradation of 
Scavengers” set up “English medium school 
for children of scavengers” in Delhi (1992)
►  “Sulabh International Museum of Toilets” in 
Delhi (1994)
►  “Duckweed Project” (1996)
1990s: ►  “The Employment of Manual Scavengers 
and Construction of Dry Latrines 
(Prohibition) Act” (1993)
►  “National Safai Karamcharis (sanitation 
workers/sweepers) Finance and 
Development Corporation,” Ministry of 
Social Justice and Empowerment (1997)
►  “Total Sanitation Campaign” (1999)
2000s: ►  “Vocational training center for scavengers” 
in Alwar, Rajasthan (2003) 
►  Organize World Toilet Summit (2007) 
►  “Vocational training center for scavengers” 
in Tonk, Rajasthan (2008)
►  “Scavenging-free city” in Alwar, Rajasthan 
(2008)
►  “Mission Sanitation” in New York (2008)
2000s: ►  “The Self-Employment Scheme of Manual 
Scavengers,” Ministry of Social Justice and 
Empowerment (2007)
2010s: ►  “Scavenging-free city” in Tonk, Rajasthan 
(2010)
►  Visiting a Hindu sacred place, Varanasi, 
Uttar Pradesh (2012)
►  Promotion of Sulabh twin-pit Toilet in rural 
areas
2010s: ►  “Nirmal Bharat Abhiyan” (2012)
►  “Prohibition of Employment as Manual 
Scavengers and Their Rehabilitation 
Act,” Ministry of Social Justice and 
Empowerment (2013)
►  “Swacch Bharat Abhiyan” (2014)
Table 2. Brief Chronological Table of the Sulabh Movement.
Source: Author (based on Sulabh International Social Service Organization n.d. a)
with the state government in 2008. 
Along with the “liberation of scavengers” from the cleaning of dry latrines to the rehabilitation programs 
for them, Sulabh hurled itself into the task of a “social reform movement” with enthusiasm. For example, in 
1988, in Udaipur, Rajasthan, Sulabh practiced a campaign to resolve the problem of untouchables barred from 
entering a temple and dining with upper-castes. In this campaign, Pathak “with 100 scavengers and…Brahmins” 
entered the temple, “offered prayers” and “the whole group took their meal together” (Sulabh International Social 
Service Organization n.d. a: 6)46). In addition to the temple entry campaign, various kinds of “social reform 
46)   Another type of “social upgradation of scavengers to improve” their “social status” started in 1990. Sulabh encouraged 
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movement” have been done. One of them was the visiting during the “special cultural event” of “a fashion show” 
of “rehabilitated women scavengers,” sponsored by the United Nations Department of Economic and Social 
Affairs in 2008. Another was a common dining experience with families of “upper social strata…in presence 
of Prof. Rajmohan Gandhi, the grandson of Mahatma Gandhi,” and also the visiting to Hindu sacred places like 
Varanasi (Sulabh International Social Service Organization n.d. a: 10-11). 
4-2. Sulabh’s Perspective of Scavenging and Generalization Process of Twin-Pit Flush Toilets
Sulabh positions itself as an organization that is following Gandhi’s way of thinking by recognizing that 
scavengers were discriminated against because of their engagement in the carrying human waste, particularly on 
their heads. It is a commonly understood in Sulabh that Pathak engaged in the installment of twin-pit flush toilets 
to eliminate the human waste collection from scavengers. For inspiration, they used Gandhi’s experience on his 
ashram of digging a pit to deal with human waste by oneself and using another pit when the current one in use 
became full. Sulabh’s declared purpose in its efforts is the “fulfilling one of the dreams of Mahatma Gandhi to 
get the scavengers relieved from the sub-human occupation of cleaning human excreta manually, to restore their 
human rights and dignity” (Sulabh International Social Service Organization n.d. b: 2).
Sulabh regards that the manure after the composting process in the pit is harmless and can be touched by 
everyone. Thus, for Sulabh, it is not justifiable to discriminate against scavengers because they touch manure. 
With the public toilet pay-and-use system, constant maintenance or cleaning is necessary for cleanliness. Though 
there is not a caste-based restriction on the employment of workers who clean these toilets, the majority of the 
cleaning is done by sweeper caste people. Sulabh has been criticized by Dalit activists and previous studies on 
Dalit movements, for its failure to liberate the sweeper caste from the sweeping jobs itself (ex. Prashad 2000; 
Suzuki 2015). However, Sulabh considers that the discrimination against sweepers who clean a “sanitary” Sulabh 
toilet is not reasonable from the perspective of Gandhi. Gandhi attributed discrimination against sweepers to 
their insanitary working conditions and therefore, this discrimination can be resolved by improving their working 
environment. This is why Sulabh uses various efforts to eliminate social restrictions on “liberated scavengers,” 
such as dining together with upper castes and temple-entries.
As regards the actual process of the installation of twin-pit flush toilets, it was demonstrated by Pathak (2006). 
Pathak suggested installing twin-pit flush toilets in households be undertaken at a community level. The construction 
of two pits simultaneously, not like PRAI Latrine, would “save the house-owners from the difficulties of constructing 
another pit just after the first one got filled up” (Pathak 2006: 91). From the 1970s to the 1980s, Sulabh attempted to 
install this style toilet in households in Bihar. It had service contracts with household owners to undertake the role of 
“obtaining loans and grants from the local bodies or collecting materials for the conversion of bucket privies” (Pathak 
2006: 88). However, as Pathak claims, the funds from the local government were insufficient to complete converting 
all dry latrines into Sulabh toilets, to accomplish the “liberation of scavengers” in the entire state (Pathak 2006: 93)47). 
Regarding the installment of the twin-pit toilets, especially in nearby Delhi, one interviewee at Sulabh 
explained in detail in 2017. He pointed out that Sulabh promoted the installation of the twin-pit flush toilets in 
an area where residents were engaging in farming in the late 1980s to the early 1990s. He said that there were 
that “one high status family in society has to ‘socially adopt’ a scavenger family who will be treated like family members” 
(Sulabh International Social Service Organization n.d. a: 7). 
47)   Pathak makes an assertion that from 1974-1988, that 189,000 dry latrines were converted to Sulabh toilet in Bihar State 
and that “the non-availability of funds has been the main constraint, otherwise, all the 4 lakh dry latrines would have been 
converted and entire State declared ‘Bhangi Mukti’ (in this context it means the liberation of manual scavengers who 
engaged in manual cleaning of dry toilets) by this time” (Pathak 2006: 93). 
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no scavengers. This indicates that there were no service latrines/dry toilets which scavengers cleaned on a daily 
basis. He further mentioned that Sulabh also became involved in introducing the twin-pit pour-flush toilets in 
areas where the scavenging work was done. Twin-pit toilets were installed there due to the problem of odor 
from open drains. These drains were cleaned by pouring water into them and then collecting the waste. It was 
possibly sweepers who engaged in this cleaning work. The interviewee said that recently these areas became 
urbanized and due to the decrease of available lands and the introduction of sewer systems, people jointed toilet 
pipes directly with sewer lines. According to him, the installation of the Sulabh toilets also declined with the 
popularization of septic tank toilets and sewer lines48). 
Aside from the case of Delhi, one interviewee working in a branch office of Sulabh in Jaipur, Rajasthan, 
also explained about the installation of Sulabh toilets in 2017. He mentioned that after the enactment of “The 
Employment of Manual Scavengers and Construction of Dry Latrines (Prohibition) Act” in 1993, installment of 
Sulabh toilets increased, by collaborating with the local municipality. As for procedures, at first the government 
“finds” the households that do not have toilets, then Sulabh initiates the construction of the twin-pit toilets. However, 
the staff also claimed, as did Pathak, that economically it is difficult to bring forward the quick installation of 
toilets, because the government covers less than half of the construction costs. From 2014, when the “Clean India 
Mission” launched at a national level, the installation of the twin-pit toilet shifted immensely into high gear in 
rural areas. In the process of these attempts by Sulabh, they convinced local residents of the importance of daily 
hygiene. They also kept local residence at a distance from their own waste by installing low-cost flush toilets. In 
that process, Sulabh did not focus on the popularization or universal application of cleaning latrines or scavenging 
work itself the way Gandhi did. 
These results from Sulabh and other Gandhians provide important insights on how its ideas and practices for 
the “liberation of scavengers” differs from that of Gandhi. As Pathak put it: “Gandhiji [ji is a honorific in Hindi] 
wanted the scavengers not to carry night-soil on head and advocated the adoption of some safer method for the 
disposal of night-soil, so that the manual handling of night-soil could be done away with” (Pathak 2006: 41). 
It is likely that Sulabh’s primary intention here is congenial to that of Gandhi. However, there are significant 
differences between the two in terms of their recognition toward scavenging. Gandhi stressed the importance of 
the engagement in scavenging work by all. He believed that realizing the “dignity of the labour of scavenging 
and latrine-cleaning” would lead to the eradication of untouchability (CWMG v.85: 240). He regarded the work 
of scavenging as “no dirtier than any other occupations” but it is “carried on in a dirty manner” (Pyarelal 1932: 
254). This is why he focused in particular on doing away with the method of carrying the basket of human waste 
on their head, which he called “physical handling of dirt” (CWMG v.85: 401). And he advocated to provide them 
with a special dress or “simple working costume,” “receptacles, brooms,” “hand-carts” to carry waste, and “dry 
earth” as an “improvements in latrines” as mentioned earlier (CWMG v.54: 125, v.85: 401). He thought it was a 
“safer method for the disposal of night-soil” (Pathak 2006: 41).  
Contrast this with Sulabh, as well as other antecedent Gandhians. They attempted to change the structure of 
toilets instead of changing the method of carrying the waste. Overall, mass installment of the twin-pit pour-flush 
toilet ironically made it impossible for Gandhi’s “ideal Bhangi” to “know the quality of night-soil and urine” 
or to “keep a close watch on these and give a timely warning to the individual concerned” (CWMG v.64: 87). 
They believed that the scavenging “is a sub-human job and negates the principle of social justice” (Pathak 2006: 
149). They made human waste invisible by flushing it to the underground pit and separated people “from the 
48)  He said that last Sulabh toilets in Delhi might be the ones constructed in 2000. 
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49)   Rybczynski writes in his references that this perspective came from “H.N. Todankar in conversation with Vikram Bhatt 
(1981)” (Rybczynski 1981: 26). 
composting feces” by “a permanent water-seal” technology (Rybczynski 1981: 12)49). 
 As the case of Sulabh shows, they faced the necessity to persuade local municipalities to obtain funds to install 
toilets in households. In that process, modern notion of sanitation and its scientific knowledge were also spread 
both to municipal officers and local residents. And local households succeeded in having new sanitary pour-flush 
toilets with less effort in collecting materials and funds. Their attempts eventually led to the popularization of 
modern discourse on sanitation and hygiene in a public sphere. They claimed that any kind of social discrimination 
against untouchables is no more applicable since “scavengers” are “liberated” from the manual scavenging work 
which they regard as the cause of discrimination. Here, they regard the cause of untouchability not as religious 
impurity, but as their sanitary working environment and hygiene habits. Paradoxically, this is identical to what 
Gandhi claimed in that untouchability is “a rule of sanitation” and once their “uncleanliness is shed,” they are “no 
longer untouchable,” though Gandhians did not intend to make all people their “own scavengers” (CWMG v.53: 
268, v.60: 303).
Conclusion
This article discussed what Gandhi and Gandhians intended for the “liberation of manual scavengers” and 
how it embodied the development and use of low-cost flush toilets. Gandhi’s intentions were to eradicate 
untouchability from people’s “hearts,” and to teach that it is essential to “realize the dignity” of scavenging for it 
leads people to “know how to treat” themselves (CWMG v.60: 303, v.85: 240). This is why he strongly advocated 
the improvement of methods for carrying waste for the current sanitation workers who engage in scavenging. 
For example, rather than changing the entire structure of the toilet itself to minimize the process of scavenging 
labor, the introduction of brooms for cleaning, receptacles, hand-carts, and uniforms was necessary for Gandhi. 
Gandhians recognized the difficulty of introducing Gandhi’s idea into practice to all citizens the way he attempted. 
They believed that the work of scavenging is an insanitary and inhuman job, as shown in Sulabh. Eventually, they 
focused their attention to do away with scavenging and change the structure of toilets, and finally developed the 
low-cost twin-pit pour-flush toilet. 
It is certain that this toilet is scientifically more sanitary than dry latrines and also a benefit because it finally 
produces manure, which Gandhi preferred. However, its design made people’s own feces invisible to them and 
unable to “throw earth on them,” which Gandhi did not profess (CWMG v.61: 50). By installing the low-cost 
flush toilet in local households on a large scale, Gandhians “liberated manual scavengers” from cleaning “dry 
latrines” on a daily basis. This included the carrying of human waste on their heads. Gandhians also “liberated” 
scavengers by rapidly introducing the modern and scientific notion of sanitation and personal hygiene to local 
communities. In the public sphere of contemporary India, it brought about the value of “personal cleanliness and 
uncleanliness” to eradicate untouchability in lieu of religious impurity that is thought to have been upheld by 
upper and general castes. This is congenial to Gandhi’s original perspective of untouchability. In other words, 
while Gandhians attempted to “liberate scavengers” in a series of struggles against untouchability, they did not 
necessarily make every citizens their “own scavengers” as Gandhi did (CWMG v.60: 303). Paradoxically, they 
eventually succeeded in prevailing Gandhi’s idea that “untouchability was a rule of sanitation” (CWMG v.53: 
268), into society by way of low-cost flush toilets. 
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Introduction
According to the recent estimates, access to improved water, sanitation and hygiene could prevent 58% of 
diarrheal deaths among children under 5 years of age worldwide per year (WHO, UNICEF and USAID 2015), 
emphasizing the importance of safe water and good hygiene for child health. In the urban slums of certain 
developing countries, over population is a contributing factor limiting access to clean drinking water and sanitary 
living conditions. In Indonesia, previous studies focusing on drinking water and sanitation have found that 
Abstract
Globally, access to improved water, sanitation and hygiene could prevent 58% of diarrheal deaths among 
under 5 children per year. In the urban slums of developing countries, overpopulation remains a contributing 
factor of limited access to clean drinking water and sanitary living conditions. This study examined the 
current situation of water use, sanitation, child health, nutritional status, and women’s hygiene awareness in 
an urban slum of Indonesia. The study was conducted in the densely populated area of Bandung, West Java 
Province, Indonesia. Questionnaires which probed for information regarding household socioeconomic 
status, condition of drinking water, toilet facilities, and understanding of child health were administered to 
30 women. A group of 15 caretakers living with children aged below five years were interviewed regarding 
their procurement and use of domestic water, sewer system, health status of their children and awareness 
of good hygiene practices. In addition, researchers observed and photographed the household situation 
regarding the family’s drinking water, toilet facilities, and sewer during home visits. The study found 
the majority of participants used water in a safe and appropriate manner with respect to its source and 
purpose. No participants were found to use groundwater as drinking water. In conclusion, women living 
in the study area paid careful attention to the safety of drinking water. Although each house had a toilet 
facility, untreated wastewater was found to flow into a nearby river, which suggested that the people of 
the community had a low level of concern for appropriate wastewater treatment. Caretakers demonstrated 
excellent recognition of the importance of handwashing and the majority of participants displayed a high 
level of interest in maintaining good child health and nutritional status. Lastly, results from the sample of 
caretakers who were interviewed indicated that the health and nutritional status of the children studied were 
generally good.
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these factors are associated with an increased prevalence of diarrheal illness and stunted growth among children 
(Richard et al. 2011; Harriet et al. 2016; Ahmad et al. 2017). This study examined the current situation of water 
use, sanitation, child health, nutritional status, and women’s awareness of hygiene in the densely-populated area 
of Bandung, West Java Province, Indonesia.
1. Subjects and Methods
1.1.  Research area and subjects
A field study was conducted from August to September, 2016 in an RW (Rukun Warga: hereafter Indonesian 
is italicized) area of Bandung city, West Java Province, Indonesia. The RW is located in a subdistrict which is a 
densely populated area (around 20,000 people/km2). “Slums are densely populated urban areas characterized by 
poor-quality housing, a lack of adequate living space and public services, and accommodating large numbers of 
informal residents with generally insecure tenure” (Benjamin et al. 2013: 187). Therefore, this area was classified 
as a slum based on its challenges of overcrowding, inadequate living space, limited infrastructure and generally 
low household income, though it is a legal and seemingly planned settlement. The area is divided into eight sub-
areas (Rukun Tetangga: RT). There is one educational facility (Pendidikan Anak Usia Dini: PAUD) for children 
aged between three and six years and one clinic operated by midwives.
Participants in the study were 16 attendants at a women’s community (Pembinaan Kesehjeteraan Keluarga: 
PKK) meeting that was held on September 2, 2016, and 15 women living with children under five years of age who 
were recruited by the leader of child health activity (Posyandu). Of the 31 participants, one was excluded because 
she had never borne a child (nulliparous). Overall, 30 women ranging from 26 to 67 years of age participated in 
the study. The purpose of the study was explained to all participants and questionnaires were administered. Of 
the 30 participants, interviews were conducted with 15 caretakers living with children under five years of age and 
home visits were performed for six caretakers who were open to receiving a home visit.
1.2. Measurements
Study 1: Questionnaire (n = 30)
A self-reported questionnaire was used to gather data, which was translated into Indonesian (Bahasa Indonesia). 
The questionnaire was developed for this study referencing various previous studies and considering local 
situations. Questions asked probed for information regarding: 
1) Family size, socioeconomic status (educational background, occupation, and monthly income).
2) Drinking water: water source and related problems.
3) Toilet: type and related problems.
4)  Interest in child health (children 12 years of age and below): 15 of the 30 women with children 12 years of 
age and below were asked about any health problems their child had experienced and points of concern. The 
other 15 women who had children 13 years and older were asked the same questions related to when their 
children were 12 years old and below.
Study 2: Interview (n = 15)
A self-reported questionnaire was used, which was translated into Indonesian (Bahasa Indonesia). After 
completing the questionnaire, interviews were conducted around each question. The questionnaire was prepared 
in the same way as Study 1. Questions asked probed for information regarding:
1) Living sub-area (RT), residence.
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2) Number of children, children’s age, and children’s educational background.
3) Source and procurement of domestic water.
4) Use of water storage.
5) Treatment applied to drinking water.
6) Drainage of used water.
7) Method of garbage disposal.
8) Handwashing practices.
9) Cleaning methods for child’s feeding utensils.
10) Attention given to child’s handwashing.
11)  Child health status (diarrhea, nutritional status, parasitic infection, breastfeeding, vaccination, use of vitamin 
A supplement).
Study 3: Household visit (n = 6)
Caretakers who had children below five years of age and were open to having home visits were recruited. During 
home visits, further observations of living conditions were made and photographs of the household environment 
(drinking water, toilet, and drainage) and house surroundings were taken. 
2. Results and Discussion
2.1. Participant characteristics
Participant characteristics are shown in Table 1. Results showed that 80% of women were housewives and 
approximately 80% of women had middle and higher educational levels. These rates were high compared with the 
national statistics of Bandung city in 2015 and 2016; women’s housewife rate, and middle and higher educational 
level rate were approximately 40% and 70%, respectively (BPS-Statistics of Bandung Municipality 2017). 
Household monthly income ranged between < 1,000,000 Rupiah (3%) and ≥ 3,000,000 Rupiah (43%), with ≥ 
3,000,000 Rupiah being the highest level of income reported (1 Indonesian Rupiah = 0.00008 United States Dollar 
as of 2016).
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2.2. Water use and drinking water
In the area studied, tap water (private or shared), groundwater, and tank water were used for drinking and 
domestic water use (Figure 1). Families who did not have a private tap or groundwater pumping equipment had to 
purchase water. Water was purchased from shared taps, water sellers (Figure 2) and tank water shops (either newly 
purchased or refilled). Private tap users purchased in the same manner if the private tap did not work efficiently.
Some caretakers were found to use water from exclusive vessels or tanks for drinking and cooking, whilst 
others used plastic drums and buckets (Figure 3) for temporary water storage. Almost every caretaker interviewed 
reported cleaning water receptacles regularly (four reported cleaning once a day, five reported cleaning every two 
to three days, four reported cleaning once a week and one reported cleaning once a month).
The majority of caretakers used water appropriately in accordance to its source and purpose (Table 2). The 
proportion of households with access to improved drinking water sources in urban Indonesia was 64.3% (NIHRD 
2013). Contrary to the national report, all participants in the study had access to improved drinking water sources; 
Table 1. Characteristics of participants (n = 30).
Characteristics mean range
Participant’s age (year) 44 26-67
Family members 5 3-10
Characteristics n %
Wife’s occupation 
    housewife 24 80
    working 5 17
    no answer 1 3
Husband’s occupation
    working 27 90
    no answer 3 10
Wife’s education background
    Primary 5 17
    Middle 9 30
    Secondary/ High school 10 33
    Tertiary/ University and higher 5 17
    no answer 1 3
Husband’s education background
    Primary 3 10
    Middle 5 17
    Secondary/ High school 17 57
    Tertiary/ University and higher 1 3
    no answer 4 13
Characteristics n %
Monthly income (unit = 1,000 rupiah)
    <1,000 1 3
    1,000-1,499 4 13
    1,500-1,999 2 7
    2,000-2,499 6 20
    2,500-2,999 3 10
    3,000≤ 13 43
    no answer 1 3
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Figure 1. Sources of domestic water.
(a) Tap (private), (b) Tap (shared), (c) Ground water, (d) Tank water
Figure 2. Water seller. Figure 3. Water storage (drum: left, bucket: right).
16 (54%) used tap water (private or shared) and 14 (46%) used tank water (either newly purchased or refilled) 
(Figure 4). None of the participants reported using groundwater for drinking (Figure 4). When tap water was used 
for drinking, it was always boiled (Table 2). In terms of groundwater usage, caretakers interviewed stated that they 
did not use it for drinking because they felt uneasy about the quality of this water due to its close proximity to the 
septic tank. They were equally careful while providing drinking water to their children. In general, women living 
in this area paid careful attention to the safety of drinking water. 
Of those questioned, seven out of 30 participants reported that they had encountered drinking water problems 
at least once. Out of these seven, two reported encountering three problems, and one reported encountering two 
problems. The problems reported related to accessibility, color, smell, etc. (Figure 5). Five participants commented 
on accessibility as a problem. These included one shared tap user, two tank water users, and two private tap users. 
Problems with accessibility among the shared tap users and tank water users were presumed to involve distance 
to procurement sites and difficulties with transportation. This differed from the private tap users whose problems 
with accessibility related to a daily shortage of water supply because, according to residents of the area, the private 
tap worked only once (at midnight) every two days.
(a)
(c)
(b)
(d)
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Figure 4. Drinking water sources.
Figure 5. Drinking water problems (multiple answers).
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Table 2. Water use pattern  (n=15).
Pattern (n) Drinking Cooking Others
1 (6) Tp* Tp Tp
2 (1) Tk (N) Tp Tp
3 (2) Tk (N or R) Tp Gw
4 (2) Tk (R) Tk (R) Gw
5 (1) Tp* Tp Gw
6 (1) Tp* Gw Gw
7 (2) Tk (N or R) Gw Gw
Tp: Tap. *Boil.
Tk: Tank (N: New, R: Refill).
Gw: Ground water.
2.3. Toilet, drainage and garbage
There were four types of toilets identified in this study. Of the 30 households studied, toilet hole only (Figure 
6), hole with step, sitting ceramic and squatting ceramic toilets (Figure 7) were found in 1 (3.3%), 1 (3.3%), 1 
(3.3%) and 27 (90%) households, respectively. Six out of 15 households had septic tanks installed near the toilet 
for underground drainage. This result indicated that toilet drainage was untreated among 60% of the households 
studied. Compared to the results of national statistics (79.4%: NIHRD 2013), the proportion of households 
installing septic tanks was low. Toilet problems were reported by five out of 30 respondents with the most 
frequently reported being smell (Figure 8).
Toilet drainage was found to flow into sewers (gorong-gorong: Figure 9) or ditches (selokan: Figure 10) among 
14 out of 15 households (93%). The drainage of some households flowed directly into the river (Figure 11). 
Still, even the gorong-gorong and selokan drainage flowed indirectly into the river. These findings suggest that, 
although each house was found to have toilet facilities in place, low consideration was given to the drainage and 
treatment of toilet waste. 
In terms of garbage disposal methods, most households disposed via the RW garbage collector which is a formal 
system in the community (Figure 12). Garbage was placed in a temporary dumping station for collection (Tempat 
Penampungan Sampah: TPS). This was located directly behind a children’s playing yard (Figure 13).
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Figure 6. Toilet type: hole only. Figure 7. Toilet type: squatting ceramic.
Figure 8. Toilet problems (multiple answers).
0
1
2
3
4
5
(answers)
Smell Privacy
Figure 9. Underground sewer (gorong-gorong).
Figure 10. Ditch (selokan). Figure 11. Drainages flowed directly into a river.
Figure 12. Method of garbage disposal.
13, (87%)
RW garbage
collector
2, (13%)
TPS
Figure 13. Temporary dumping station 
(Tempat Penampungan Sampah:TPS).
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Table 3. Characteristics of Study 2 participants (n = 15).
Table 4. Handwashing practicies (n = 15).
Characteristics A B C D E F G H I J K L M N O
Living area (RT) 1 6 2 6 8 1 6 8 8 7 2 3 1 5 4
Residence (year) 64 14 28 33 9 6 10 12 11 6 10 3 12 29 13
Children 2 2 1 2 2 1 2 2 1 1 2 1 2 1 3
Children (≤5 years old) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Timing A B C D E F G H I J K L M N O
Before cooking* W W S S S S W W D W S W W W
After cooking* W W S S S S W D W D W S W S W
Before serving W W S W S S W D W D W W W W W
Before eating* W W S S S S W D W D S W W
After eating W W S S S S W D D D W S S W
After own defecation* S S S S W S D D W D W S W S W
After changing diaper* S S S S W D D W S W S
After cleaning house W W S S W W W D D D W S W S W
After washing dishes W W S S D D W D W D W W W W W
After laundry W W S W D W W D W D W W W S W
After returning home W S S W S W D D D D S D S W
Before breastfeeding S S O O W D W D W S W W
Before handling baby S S W W W D W D W S W W
*CDCP 2016. W: water only S: with soap D: with detergent O: others (wet tissue, hand sanitizer).
2.4. Hygiene
Table 3 shows the characteristics of participants (15 caretakers: A to O) who participated in Study 2. All 
caretakers were living with one child less than five years of age. More than half of the caretakers were living with 
two or more children less than 12 years of age.
The results of the caretakers’ own handwashing practices are shown in Table 4. Missed timings (times that 
caretakers didn’t wash their hands) are indicated by the blank spaces within the table (15/195, 8%); however, all 
caretakers reported performing regular handwashing. According to the national report, the nationwide average 
rate of appropriate handwashing habit was 47% (NIHRD 2013). All caretakers stated performing handwashing 
after using the toilet, but four caretakers reported not washing their hands after changing their child’s diaper. For 
one of reasons, the local assistant involved in the study explained that the urine of an exclusively breastfed infant 
(up to six months old) is not regarded as unclean (mukahffafah) as per Islamic custom in Indonesia.
All caretakers included in the study demonstrated an awareness on the importance of their child engaging 
in appropriate handwashing practices, stating that they advise their children on handwashing. These findings 
indicated high recognition of the importance on good handwashing habits. Caretakers reported emphasizing the 
importance of handwashing to their children in particular, before eating (9), after playing outside (3), after using 
the toilet (2), after returning home (2), before going to bed (2) and when their hands were visibly dirty (1). When 
asked about practices related to the sanitization of children’s belongings, five out of 15 caretakers reported boiling 
items and one out of 15 reported hanging items outside.
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2.5. Child health and nutritional status
Responses pertaining to health problems among their children are shown in Table 5. Respiratory illnesses such as 
coughs and colds were most reported within the sample, followed by diarrhea, which is generally agreed to be the 
main symptom of sanitation-related illnesses. Indonesian Ministry of Health reported that acute upper respiratory 
infections and diarrhea prevalence of under five children were 25.8% and 6.7%, respectively (NIHRD 2013).  It 
is shown to a breakdown of the key points about concerns regarding child health in Table 6. Many participants 
reported concern regarding diet and hygiene, including handwashing. Among the 15 children of participants, two 
had diarrhea and one was underweight. The rate of underweight for under five children in Indonesia has increased 
from 17.9% in 2010 to 19.6% in 2013 (NIHRD 2013). According to caretakers’ responses and consideration, 
health and nutritional status were generally good among 80% of the children, although the sample size is relatively 
small and the results are entirely self-reported by interview. Caretakers appeared to understand the growth record 
card (Kartu Menuju Sehat; KMS: Figure 14) and judged their children’s nutritional status accordingly. The records 
of the anthropometric measurements performed at Posyandu are kept by KMS. 
With regards to parasitic infections of children, 11 out of 15 caretakers said their children were not presently 
infected and four said they did not know. Caretaker’s decisions related to parasitic infection were based upon the 
child’s appetite, activity level and the absence of a swollen abdomen. Two caretakers said that they had administered 
anthelmintic to their children. On the question about breastfeeding practices, two out of 15 caretakers responded 
that they did not breastfeed their children because the main caregiver was the child’s grandmother and the mother 
had a problem with inadequate supply of breast milk. In addition, one caretaker reported giving her child infant 
formula during Ramadan. Vaccination and supplementation with vitamin A were carried out at Posyandu and the 
records were kept in KMS. All caretakers included in the study attended Posyandu regularly with their children.
Table 5.  Child health problem: multiple answers  (n = 30).
Table 6. Careful contents on child health: multiple answers (n = 30).
Category (n) Specific contents
Disease (23)
cough (18), cold (11), diarrhea (10), fever (6), urinary tract infection, con-
vulsion, sore throat
Nutrition (1) under weight
Diet (1) unbalanced diet
Sleep (3) insufficient sleep
Nothing (3) ―
No answer (1) ―
Category (n) Specific contents
Diet (24) balanced diet (24), give vitamine
Hygiene (19) handwashing (18), brush teeth (11), body cleaning (3)
Sleep (16) enough sleep time
Exercise (4) play outside (3), expose to sun
Daily rhythm (3) early to bed and early to rise (2), set bed time
Others (2) clean playing space, buy appropriate snack
No answer (1) ―
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Summary
Within the area included in the study, no family was found to use groundwater for drinking due to concerns 
on regarding the appropriateness of its quality for this purpose. Furthermore, the results show that tap water 
users always use boiling water for drinking. In general, women paid considerable attention to the safety of 
drinking water. Flushable toilets were installed in most households. Although only few households had septic 
tanks installed, it is mean that untreated toilet waste was primarily drained into the nearby river. According to 
this study, it was concluded that maintenance of drainage facilities was inadequate for optimal hygiene. These 
findings suggested that, although each house had toilet facilities in place, limited attention was given to appropriate 
drainage and treatment of toilet wastewater. The apparent recognition about the importance on good handwashing 
practices demonstrated that the women included in the study were highly aware of issues related to child health 
and hygiene. Health and nutritional status of their children were generally good, although a relatively small 
sample size was used and results obtained were entirely self-reported by interview. Further studies on child health 
and nutritional status in the context of their sanitary environment are necessary in order to clarify factors that 
negatively affect child health and nutritional status. In addition, health messages focused on understanding the 
relationship between child health and sanitation will increase caretaker’s attention towards sanitation and motivate 
them towards success and sustainability of sanitation value chain.
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Introduction
According to the Zambian Central Statistical Office, only 67.7% of the Zambian population have access to 
improved drinking water sources and 40%, to improved sanitation (CSO, 2016). The challenges of water, WASH 
and health are daily occurrences in the urban slum (i.e., peri-urban/unplanned settlement) communities of Lusaka, 
Zambia’s capital city. Lusaka has the highest number of peri-urban communities (N = 37) with approximately 
70% of Lusaka’s 1,854,907 being slum residents (CSO 2012). Basically, a slum can be defined as “…a wide 
range of low-income settlements and/or poor human living conditions… [or]… a heavily populated urban area 
Abstract
The study conducted was a preliminary investigation into peri-urban water, sanitation, hygiene (WASH) and 
health in Lusaka, Zambia, in preparation for a future action research study incorporating children and youth 
as co-researchers and community change makers. According to the Zambian Central Statistical Office, only 
67.7% of the Zambian population have access to improved drinking water sources and 40%, to improved 
sanitation (CSO 2016). In pursuit of the 2030 Sustainable Development Goals (SDGs), the United Nations 
(UN) has highlighted the importance of child and youth involvement in global and national challenges. In 
Zambia, however, their civic participation level remains limited despite over 60% of the population being 
under 24 years of age (CSO 2012; Innovations in Civic Participation 2010). Data collection comprised of 
naturalistic observations and interviews (in 9 peri-urban communities); and a short survey on WASH in 3 
of the 9 visited sites (N = 318; age range = 8-89 years). Focus was on understanding current community 
WASH, health and civic participation of children and youth. Results revealed several challenges regarding 
the aforementioned focus areas. Being unplanned settlements, access to clean water, toilet and waste 
disposal facilities was poor for community residents. Disease outbreaks were found to occur on a yearly 
basis in certain sites. The civic participation of children and youth in their communities was also poor, with 
several young person’s not understanding the concept. The results highlighted the status quo of community 
WASH and health, and the intervention challenge that would be afforded the children and youth in the 
upcoming action research study, aiding in the development of a framework by which the children and youth 
could participate in the study and impact their communities on matters of WASH and health.
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characterized by substandard housing and squalor” (UN-Habitat 2010: 10). The majority of Lusaka’s unplanned 
settlements were created during colonial times as “early self-help housing” and “unauthorized housing” due to 
African urban employment and rural-urban migration (Mulenga 2003; Yasini 2007). For ease of reference, this 
paper refers to these unplanned settlements as “Communities”.
The community structure is organized under wards, which are divided into smaller zones within the land 
boundaries of the settlement area. Each zone elects 2 members to hold position within the Ward Development 
Committee at community level, and 1 councilor at government level. The key aims of the committee are to push 
forward community development, with the councilor being their first level government representative (Yasini 
2007). As of 1974, the Zambian government moved to change the status of several of these communities from 
illegal unplanned settlements to improvement areas (the latter terminology used for those that have attained legal 
status, government provision of social and physical infrastructure and title deeds to residents). 
The move from Millennium Development Goals (MDGs) to SDGs renewed the focus on child and youth civic 
participation as a solution to global and national challenges such as those outlined above1). However, despite over 
60% of Zambia’s population being under 25 years of age, children and youth civic participation rates are low 
(CSO 2012; Innovations in Civic Participation 2010). A baseline study conducted by Restless Development in 
Central and Copperbelt provinces of Zambia revealed that 77% of interviewed youth had never been involved in 
any community development initiative or work. Reasons indicated were lack of information, lack of opportunity 
for participation and poor education (International Youth Foundation 2014).
Thus, an assessment of WASH, health and child-youth community civic participation was carried out in 
the peri-urban communities of Lusaka. The assessment was carried out as a preliminary investigation into the 
current situation of peri-urban communities in Lusaka, Zambia in preparation for a future action research study 
incorporating children and youth as co-researchers and change makers. It allowed for the determining of study 
sites and discussions with possible partners and stakeholders aimed towards later development of a workable 
and effective research and intervention framework for the incorporation of children and youth. The study will 
therefore, determine the possible challenges that will be presented for intervention to children and youth through 
the study.
1. Subjects and Method
1.1. Research area and subjects
A total of 9 peri-urban communities were visited in Lusaka, Zambia from August to October 2016. As unplanned 
and initially unauthorized settlements, these communities have had limited access to social and physical 
infrastructure, and utilities, e.g., schools and health facilities, water supply, electricity, roads and security services. 
Since the passing of the Improvement Areas Act of 1974 aimed at the formalization and upgrading of these sites, 
several (but not all) peri-urban communities now have various social and physical infrastructure. Improvements 
in utility developments are however, slow (Mulenga 2003). 
During the visits, the following locations were targeted as points of interest: (1) schools (in particular those 
encompassing primary level education); (2) youth centers (defined as institutions offering skills training and/or 
services to young people under 25 years of age); (3) government health centers; and (4) major WASH points (water 
1)    70/1. Resolution adopted by the General Assembly on 25 September 2015, “Transforming our World: The 2030 Agenda 
on Sustainable Development”, United Nations, 21 October 2015. http://www.un.org/ga/search/view_doc.asp?symbol=A/
RES/70/1&Lang=E (Accessed August 16, 2016).
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collection points, open defecation sites, etc.). Over 70 points of interest were marked in the 9 communities visited; 
and 3 communities were finally selected as research sites at the end of the assessment process (Figure 1). Due to 
the nature of the findings, the names of the sites and their precise locations will be kept confidential. 
Selection was based on availability of key social infrastructure (school, youth and health centers), site topography 
(leveled/rocky ground, landscape, and high/low water table; as confirmed through consultations with partners 
from the University of Zambia). Additionally brought under consideration was the occurrence of WASH related 
diseases/outbreaks (information through the visited health centers) and general observations by the 4 researchers 
who went on site for community assessments.
After site selection, a survey was also conducted with 318 community residents in the 3 selected sites to assess 
attitudes, behaviors, values and community situations pertaining to the research focus areas (WASH and health 
– in particular diarrheal diseases). Participants were selected via convenience sampling from various parts of the 
community (markets, bars, along the road, health centers, etc.). All participants were required to be residents of 
the community in which the survey was being conducted and were asked to give consent for the purpose of a brief 
5-10 minutes interview. The target was 100 participants per community, with 5 data collectors going to 5 different 
parts of the communities and tasked with collecting data from a minimum of 20 community residents each. A total 
of 167 males and 151 females, ranging from 8 to 89 years of age participated in the study [Site I: N = 100, Site II: 
N = 99, Site III: N = 119]. In total, 171 participants were under the age of 25, whilst 147 were 25 years and above. 
Participants stated having lived in their specific community for a period of 2 months - 89 years. 
 
Fig.1 Visited sites at the 3 selected sites; namely Site I, Site II and Site III (Map created using Google 
Maps:https://www.google.com/maps/d/edit?hl=en&mid=1Gnr05E-UNKxdCNHOlM6GnrdD45s&ll=-
15.411133324961868%2C28.304933750000032&z=12) 
 
 
  
Figure 1. Visited sites at the 3 selected sites; namely Site I, Site II and Site III.
(Map created using Google Maps:https://www.google.com/maps/d/edit?hl=en&mid=1Gnr05E-
UNKxdCNHOlM6GnrdD45s&ll=-15.411133324961868%2C28.304933750000032&z=12)
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1.2. Measurements
Data were collected via the following means:
 
Naturalistic Observation
Initial assessments were based on viewing the regular scenario of, and mapping the sites visited as per Figure 
1. This involved collecting photo footage related to WASH within visited sites. Based on the study focus, several 
schools, health centers and youth centers were mapped. Naturalistic observations were carried out in all 9 
communities.
Interviews
Interviews were conducted with key stakeholders such as community residents, local youth, children, hospital 
staff, school principals and heads of youth centers in a bid to understand: (1) activities conducted at the visited 
facility (school, youth center, health center); (2) the state of the visited facility particularly relating to WASH 
(requests were also made to view WASH facilities); and (3) civic participation by children and youth in the 
community. For schools, questions were also asked on the education policy in relation to WASH and health, and 
the school curriculum. For health centers, additional queries focused on community health statistics, attitudes and 
behaviors relating to WASH.
The interviews ranged from 30 minutes to 1 hour 30 minutes depending on how much information the respondent 
was willing to share. All interviews were audio recorded, and contact information was collected from key persons 
(i.e., heads of schools, youth centers and health centers) willing to be involved in the research. Interviews were 
primarily carried out in the 3 selected sites.
WASH Survey
A WASH survey was conducted with community residents in the 3 selected sites. The survey was designed by 
the authors for the purpose of preliminary data to guide the planned action research study focusing on community 
and household WASH, health (occurrence of diarrheal disease) and the civic participation of children and youth 
(participation by the stated demographic in community improvement/development activities). Data collectors 
separated at the corners and centers of each site to assure broader convenience sampling. The survey was conducted 
orally: interviewees were asked questions in the language of their choice (English, Nyanja, or Bemba). A total 
of 15 questions were asked to residents aged 25 and over, and 17 questions to under 25 years of age. Differences 
in questions were on the subject of Civic Participation (child-youth participation). The interviewer would record 
the responses on a coded form designed for easy data entry. It took approximately 5 minutes for respondents to 
answer the questions.
2. Results and Discussion
 Results and discussion have been categorized as follows: general WASH, water, toilet, waste disposal and 
others. Interview and survey results will be placed together alongside discussions.
2.1. General WASH
The major problems noted in the visited sites were those of poor access to clean water, toilets and waste disposal 
services. Garbage could be seen littered in the streets and drainages, and residents could be seen collecting water 
from dilapidated sources. Children were often found playing in unsanitary areas and several pit latrines could 
 Sanitation Value Chain  Vol. 2 (01) pp. 039-054, 2018  43
be seen in yards and in the open. Fecal matter was also seen in certain open areas. These various instances and 
observations were not quantified, but help to replay the picture observed by the researchers through naturalistic 
observations within the communities. 
There was a first level hospital and/or health post serving each of the selected sites. Each first level hospital 
had an Environmental Health Department (EHD) focused on matters of WASH and health within the community. 
Interviews with the health centers revealed that the office gave WASH and health talks to those visiting the 
facility, and at times conducted door to door campaigns within the community usually with assistance from youth 
volunteers. They further revealed that small quantities of soap and chlorine were occasionally distributed free of 
charge to residents for the sake of handwashing and treating of water. Furthermore, health information was posted 
around all the health centers in both English and local languages (Figure 2).
Table 1, 2 and 3 which were acquired from the EHD in Site III, highlight Site III’s population, water and 
sanitation facilities and retail businesses by zone. Table 1 and Table 2 data are from the year 2015 whilst Table 3 
data are from the year 2010. Note that this information was not a result of the survey, but actual health data from 
the site. Interviews with EHD officials revealed that the status of Site III was similar to several peri-urban areas 
within Lusaka. 
Tables 1 and 2 clearly show the imbalance between sanitation facilities and the population, indicating a 
population of 170,270 people having a total of only 10,016  pit latrines and 138 water closets. Regards access to 
water, the same population has only 178 water points, 933 stand pipes and 752 shallow wells. A breakdown of 
these facilities by zones can be inferred comparing the zonal data from Table 3 with Table 2. Note the population 
increment in the catchment from the year 2010 to 2015 is +33,330 people. Also note that Site III is one of the most 
densely populated communities in Lusaka. 
When survey participants were asked to rate their WASH priorities, selecting their most important need amongst 
water, toilet and waste disposal, 60% rated water as most important. The remaining 40% was evenly divided into 
toilet and waste disposal (20% for toilet, 20% for waste).  Results of the survey also showed that most community 
residents rated WASH in their community as very bad to average (Figure 3). 
Water Borne Diseases
Interviews with health posts in the 3 sites of interest indicated that despite their EHD Office staff conducting 
WASH awareness activities within the sites, outbreaks of water borne diseases such as cholera, dysentery and 
typhoid happen on a yearly basis in some locations, stating a need for improvements in community WASH. The 
World Health Organisation (WHO) in reference to Zambia’s Cholera Country Profile went further to link yearly 
cholera outbreaks (usually starting in rural fishing camps and peri-urban areas) to rainfall patterns and poor/
limited access to safe water and good sanitation (WHO 2011); adding that a strong association exists between 
rainfall patterns and epidemic data. With poor access to water and no sewer lines running through the houses, 
drinking water from wells and boreholes is often contaminated through pit latrines and poorly disposed and 
untreated waste (UN-Habitat 2010: Ch.1). 
Figure 4 shows the number of cholera cases registered by the EHD in Site III for the period 2004-2010: 3,208 
cases in 2010 compared to 1,244 in 2004 with the lowest registered cases being in 2007/2008 with 401 cases. As 
indicated in the chart, Site III has cholera outbreaks every year. In relation to this, survey participants were asked 
if they recalled having ever suffered from a WASH related ailment such as cholera, dysentery, or typhoid. 49% of 
respondents stated that they had. 
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Figure 2. Poster at local hospital on cholera, Site I, Lusaka, Zambia, 23 August, 2016. 
(Taken by the author)
Figure 3. General community WASH rating by residents (% and count).
Table 1. Site III Catchment Area Profile (Year: 2015).
Site I
Site II
Very bad
Site III
Total
0%
57
7
13
77 98 38 66 38
51 20 31 3
45 8 34 6
2 10 291
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Bad Average Good Very good
Catchment Population 170,270*
Number of Households 33,185
Households with access to safe water 21,950
Population with access to safe water 112,379
Households with access to safe excreta disposal system 10,154
Population with access to safe excreta disposal system 32,784
 *Site III Main: 106,418 | Site III West: 63,852.
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Figure 4. Cholera cases in Site III (2004-2010). 
[Original data taken as photo footage from Site III EHD Office, Lusaka, Zambia, 
28 September, 2016. (Taken by the author)]
Table 2. Water and sanitation facilities (Year: 2015, Site III).
[Original data taken as photo footage from Site III ECD Office]
Table 3. Population to community retail business ratio (Year: 2010, Site III).
[Original data taken as photo footage from Site III EHD Office]
Zone Population Households Markets Taverns Bars Shops Bakeries Butcheries
1 6,362 1,030 1 3 6 28 -   7
2 11,229 5,071 1 1 3 31 -   6
3 10,738 3,013 1 100 20 45 -   20
4 12,308 3,620 2 20 6 21 2 13
5 14,061 2,680 1 11 8 4 -   1
6 21,781 5,100 -   65 56 152 -   7
7 22,455 4,140 2 100 70 75 -   65
8 1,887 488 -   4 3 4 -   -   
9 8,482 2,324 -   15 10 25 -   2
10 9,295 1,644 -   10 6 2 -   -   
11 5,736 1,287 1 31 13 11 -   3
12 5,847 1,365 5 30 21 142 -   7
13 6,759 1,423 1 8 12 15 -   4
Total 136,940 33,185 15 398 234 555 2 135
Zone Water Points Stand Pipes Shallow Wells Water Closets Pit Latrines
1 4 3 2 45 525
2 15 103 1 4 682
3 9 100 45 1 305
4 24 120 53 1 708
5 15 48 23 9 554
6 25 184 105 -   2,252
7 30 120 87 24 1,420
8 5 10 3 -   60
9 15 100 13 -   403
10 12 48 13 -   187
11 4 1 5 20 450
12 9 -   152 16 1,055
13 11 96 250 18 1,415
Total 178 933 752 138 10,016
2004/2005
1244
0
500
1000
1500
2000
2500
3000
3500
1630
508 401
1696
3208
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2007/2008 2008/2009 2009/2010
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2.2. Water
The WHO-UNICEF Joint Monitoring Program assesses access to clean and safe water in terms of service levels 
broken down into infrastructure, availability and water quality. The highest service level, “Safely managed water” 
is defined as “[d] rinking water from an improved water source [piped water, boreholes or tube wells, protected 
dug wells, protected springs, and packaged or delivered water] that is located on premises, available when needed 
and free from faecal and priority chemical contamination” (WHO and UNICEF 2017: 8) .
This is followed by Basic, Limited, Unimproved and Surface Water respectively. “Surface water” and 
“Unimproved” both involve the use of natural to simple water sources such as open bodies of water and unprotected 
dug wells respectively. Basic and Limited service levels are primarily determined by access/availability of water: 
collecting drinking water from an improved source not exceeding 30 minutes (round trip to water source including 
queuing) for Basic level, and exceeding 30 minutes for Limited level. 
In the survey, participants were asked to state their source of water (drinking water was not specified). In 
accordance with the aforementioned service level breakdown, results revealed that most residents had limited to 
basic access to water facilities. A number of residents had private taps, but the overall majority of the population 
accessed water outside their households. Figure 5 gives a breakdown of water sources by the percentage of 
residents who access them for their daily use (Total = 100% per site). Generally, visited public facilities such as 
schools and health centres had access to water via private taps and boreholes.
Water had different uses based on its source. For example, in Site I, several residents would wash clothes at 
the nearby dam. In addition, there were several cases of men bathing at such public locations and/or water holes. 
Open water sources were also found to be used as waste disposal sites (Figure 6). Short interviews with residents 
revealed that drinking water, water for cooking and water for bathing was usually collected from taps, boreholes 
and wells. The water from public taps and water sellers (Figure 7) usually costs Zambian Kwacha (ZMW) 0.20-
1.00; approximately United States Dollar (USD) 0.02 for 20 litres (approximately USD 1.00 = ZMW 10.00 using 
2016 USD to ZMW average exchange rate for 2016).
In the survey, 52% of residents attested to not treating their drinking water. 32% stated using chlorine, 12% 
stated boiling and the remaining 4% stated using other methods to treat their drinking water. With survey results 
stating 49% of respondents as having suffered from a WASH related ailment, these findings raised the question 
“Why don’t residents treat their drinking water (via recommended methods of chlorine or boiling) in spite of 
information sharing through the EHD Offices (door-to-door, through Neighborhood Health Committees, etc.), 
frequent disease outbreaks and/or the occasional hand out of chlorine by the health centers?” 
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2.3. Toilet
Figure 8 shows ownership and type of toilet by community as per survey results (Total = 100% per site). In 
total across the 3 sites, 24% of residents stated not owning a toilet, whilst 16% indicated using shared toilets. Pit 
latrines were the most commonly owned across all 3 sites (43%). As most homes had no private or consistent 
access to water, a necessity for flushing toilets, pit latrines were preferred. Still, signs of open defaecation were 
present. Figure 9 shows pit latrines near an open defecation site (human faeces were spotted by researchers at 
several locations in the area). 
In interviews, residents stated there was inadequate space for building new pit latrines due to over population 
and limited housing space. The cost of building a toilet was approximately ZMW 3,000.00 = USD 300.00. With 
the lowest minimum monthly wage at ZMW 522.40 = USD 52.24 for a Domestic Worker, e.g., maid, gardener, 
baby sitter, calculated as basic pay ZMW 420.00 = USD 42.00 plus a transport allowance of ZMW 102.40 = USD 
10.24 (Kasonde 2013), most residents argued that the cost was high.
The Public Health Act Cap 295 of the Laws of Zambia states that each house which is constructed must have a 
Private Tap
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Figure 5. Water Source by community (%).
Figure 6. Women washing clothing at 
the dam near Site I, Lusaka, Zambia, 24 
August, 2016. (Taken by the author)
Figure 7. Water collection at public tap, 
Site I, Lusaka, Zambia, 24 August, 2016. 
(Taken by the author)
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toilet (Ministry of Legal Affairs 2011). However, as peri-urban communities were unplanned, this was often over 
looked by most home owners; and was poorly regulated by authorities. Moreover, interviews with local residents 
revealed that house rentals were the same price regardless of whether a toilet was present or not. With the great 
need for accommodation, landlords were not pressured to provide toilets for their tenants. 
In the absence of toilets, and in instances where toilets were not easily accessible, many residents attested to the 
use of “chambers” within their households: Easily disposable, or cleanable containers for excrement, e.g., plastic 
bags, buckets, bottles, etc. After use, containers could be emptied into the toilet, or disposed with solid waste. 
In some instances, containers would be thrown, sometimes into a neighbour’s yard or onto the roof, and hence 
termed “Flying toilets”.
When asked, residents stated that the cost of removing excrement from pit latrines was approximately ZMW 
750.00 = USD 75.00. Depending on infrastructure quality, size and number of users, removing of waste could 
be done every 3-10 years. However, if infrastructure quality was poor, emptying could be difficult to impossible. 
Furthermore, when buildings were too close together, waste collection vehicles were unable to reach the toilet. 
Public centres such as hospitals and schools tended to use both pit latrines and flushing toilets. According to 
government school regulations, hired workers rather than students, were required to clean toilet facilities. Hired 
workers were also the toilet cleaners at the health facilities. At some schools, students were asked to bring toilet 
paper and soap to add to school supplies; and in most cases, students and teachers did not use the same toilets. In 
several cases, it was noticed that teachers used flushing toilets whilst students used pit latrines. Where flush toilets 
were present, often a container of water was also present to aid in flushing at times when water was unavailable. 
A discussion with one of the head teachers from the schools revealed that toilet use was a challenge, particularly 
for younger children. As toilet training is done differently based on the type of toilet one owns and parental 
guidance, children often had to be taught how to use the toilet. The particular school used flushing toilets. With 
most students using pit latrines within their homes, using flush toilets was a challenge. 
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Figure 8. Toilet type and ownership by community (%).
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2.4. Waste Disposal
The visited communities clearly had challenges with waste disposal, with waste being visible in drainages 
and open spaces (Figure 10). When interviewed on waste disposal, most residents stated using formal waste 
collectors, usually via Lusaka City Council. However, spotted disposal sites were usually full of waste, which 
residents explained, was collected inconsistently by the municipality. Our findings cited the second most common 
form of waste disposal (25% in Site I, 20% in Site II) as being via informal collectors (Figure 11). Despite 
being unregulated, informal collectors were stated to be a cheaper, more accessible waste disposal solution 
for community residents. Still, several aspects such as the mode of collection of waste, treatment of waste and 
movement of waste were often overlooked. 
In Site III, many residents attested to the use of ditches for throwing waste. This is a banned practise however, 
due to the impact of burying non-degradable waste on the environment. There have also been several accidents 
of pit latrines caving in due to their being set up on and/or near former and/or existing ditches. Even so, the ban 
is not regulated. Several residents living near dams also use these water locations to dispose of waste (Figure 12). 
The overall breakdown of results obtained from the survey on waste disposal is indicated in Figure 13 (Total = 
100% per site). 
Site II has an interesting waste disposal scenario. The Lusaka Water and Sewerage Company has their sewer 
treatment plant in the midst of Site II, with certain areas being easily accessible to the public. Additionally, there is 
a strong stench near the wastewater ponds. Some residents have made use of the wastewater to water their gardens, 
as several gardens and wells surround the ponds. Subsistence crops such as tomatoes, green vegetables and maize 
are grown for family use and sale (Figure 14). 
Figure 9. Red circles are pit latrines, blue circle is an open defecation 
site, Lusaka, Zambia, 24 August, 2016. (Taken by the author)
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Figure 10. 
(a) Waste disposed in water drainage along the roadside, Site I, Lusaka, Zambia, 22 August, 2016. 
(b) Child playing near waste on the streets outside home, Site III, Lusaka, Zambia, 24 August, 2016.
(c) Waste disposal site under Lusaka City Council, Lusaka, Zambia, 28 August, 2016.
(Taken by the author)
(a)
(c)
(b)
Figure 11. Informal waste collector, 
Site III, Lusaka, Zambia, 14 September, 
2016. (Taken by the author)
Figure 12. Waste disposal in the dam, 
Site I, Lusaka, Zambia, 24 August, 2016. 
(Taken by the author)
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2.5. Child and Youth Civic Participation
As stated in the introduction, this study was used to inform a future Child-Youth Participatory Action Research 
Study aimed at encouraging the civic participation of children and youth within their communities. The 
participation process for the upcoming study will focus on co-research by child and youth participants on WASH 
(problem finding, analysis and intervention development). 
Kearns et al. (2012) cited two definitions of “civic participation”:
“…individual or collective actions in which people participate to improve the well-being of 
communities or society in general, and which provide opportunities for reflection… [and]… 
an expression of young people as social actors, and the contributions they already make in 
society or in their ‘practices as citizens’.”  (Kearns et al. 2012: 3)
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Figure 13. Waste disposal method by community (%).
Figure 14.
(a) Tomatoes grown around the sewer (Site II), Lusaka, Zambia, 8 September, 2016.
(b) Waste water pumped into the sewer (Site II), Lusaka, Zambia, 3 September, 2016.
(Taken by the author)
(a) (b)
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Several authors have written about the need for young people to be civically engaged, and the benefits to these 
participants and society at large: community development, identification of individual strengths and abilities. 
However, frameworks/models/programs for inclusion are lacking (Foster-Fishman et al. 2010; Riemer et al. 2016). 
As such, one of the aims of future research is to develop a sustainable framework to facilitate the incorporation 
of children and youth in civic activities (in this case, relating to WASH) in Zambia. In addition to household and 
community WASH, the study will examine the participation process and impacts on children and youth, and 
community engagement and impact. 
Based on the importance of civic participation to the planned research study, children and youth participants 
of the survey were asked about their civic participation: if they helped to make their community better and how; 
and if they volunteered in their communities, were a member of any civic groups and what exactly their role was. 
Out of 171 children and youth who took part in the survey (aged 8-24 years), 65% stated being involved in a civic 
activities within their community. On further interrogation, only 66% of those who attested to being engaged in 
civic activities could state their exact involvement. The majority however, mentioned being involved in sport, e.g., 
playing football; indicating a lack of understanding of what it meant to be civically engaged. Examples of reasons 
registered for non-participation were being in school, or being a parent. 
Adults (25 years and above) were also asked about the civic participation of young people in their communities. 
In interviews with this demographic, respondents stated that most young people were not interested in civic 
activities. Lack of employment, substance abuse, illiteracy and poor education were various youth concerns raised 
by older community residents. These concerns were also raised through interviews with staff at the various youth 
centers visited; and were documented by the Zambian government in their 2015 National Youth Policy (Ministry 
of Youth and Sport 2015).
Health centers highlighted young people’s abilities to assist their communities, referring to Youth Friendly 
Corners available at the facilities, and run by youth, to allow for a non-judgmental environment for other young 
people seeking health information. Interviews with residents and institutional staff revealed a general acceptance 
of the benefits of incorporating youth in community development. The hospital mentioned working with youth 
volunteers on sensitization exercises involving drama and door to door visits, praising their openness, energy and 
agility. There were however, a few examples of cases in which concerns were raised: e.g., collecting basic health 
information and learning from children. Adults were asked during the survey, if they felt they could learn something 
from children. 51% of adults said they could not learn from children. 47% of adult respondents said they could. 
These mixed results might prove a challenge for the children as they commence the action research study.
Conclusion
In conclusion, there is a real challenge on aspects of WASH and health in peri-urban Lusaka, Zambia. Being 
unplanned settlements, access to clean water, toilet and waste disposal facilities are generally low for community 
residents. Despite regular disease outbreaks, combative health practices to counter the outbreaks were equally 
relatively low. Child and youth civic participation was also poor within their communities, with most not 
understanding the concept. 
Overall, the results highlight the challenge and opportunity that the children and youth will face in the upcoming 
Child-Youth Participatory Action Research Study. Via the study, children and youth will have the opportunity to impact 
the broader community on matters of WASH and health by offering community sensitization and local intervention. 
The future study will therefore, also examine the benefits of incorporation to children and youth themselves, with the 
hope of offering new insights into how these young people can impact the sanitation value chain. 
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